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SURFACE WATER SUPPLY OF LOWER COLUMBIA RIVER
AND PACIFIC DRAINAGE BASIN IN OREGON, 1915, -

,AUTHORIZATION AND SCOPE OF WORK.

This wolume is one of a series of 14 reports presenting rasults of
measurements of flow made on streams in the United States during
the year ending September 30, 1915.

The data presented in these reports were collected by the United
States Geological Survey under the following authority contained in
the organic law (20 Stat. L., p. 394):

Provided, That this officer [the Director] shall have the direction of the Geological '

Survey and the classification of public lands and examination of the geological struc-
ture, mineral resources, and products of the national domair.

The work was begun in 1888 in connection with special studies
relating to irrigation in the arid west. Since the fiscal year ending
June 30, 1895, successive sundry bills passed by (‘ongress have
carried the following itém and appropriations:

For gaging the streams and determining the water supply “of the United '“ates, and

for the investigation of underground currents and artesian wells, and for tt e prepara-
tion of reports upon the best methods of utilizing the water resources.

Annual appropriations for the fiscal years ending June 80, 1895-1916.

R $12 500
1808, - oot e eiiaieeiieceaanaaaaaan 20 000
1897 to 1900, inclugive..... ... ... ... ...o.oolllll e 50, 000
1901 10 1902, inclusive. ... ... ..c.oiiiii i 100, 000
1903 t0 1906, inclusive. ... .. ..oiiiiiioiiiiiiiiiiiaian. 200, 000
1907 o et 150, 000
1908 0 1910, inclusive. ... oo oot ieaeaans 100, 000
1911 0 1916, INCIUSIVE. e e e s oo e e oo e eeeanne 150, 000

In the execution of the work many private and State organizations
have cooperated either by furnishing data or by assisting in collecting
data. Acknowledgments for cooperation of the first kind eve made
in connection with the description of each station affected; coopera,-
tion of the second kind is acknowledged on page 14.

Measurements of stream~flow have been made at about 3,800 points
" in the United States and also at many points in Alaska and the
Hawaiian Islands. In July, 1915, 1,350 gaging stations we e being
maintained by the Survey and the cooperating organizationv. Many
miscellaneous discharge measurements are made at other pcints. In

7 '
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8 SURFACE WATER SUPPLY, 1915, PART XII—C.

connection with this work data were also collected in regard to pre-
cipitation, evaporation, storage reservoirs, river profiles, and water
power in many sections of the country and will be made available in
water-supply papers from time to time. Information in regard to
publications relating to water resources is presented in tte appendix
to this report.

DEFINITION OF TERMS.

The volume of water flowing in a stream—the “run-off” or ““dis-
charge”—is expressed in various terms, each of which has.become
associated with a certain class of work. These terms may be divided
into two groups—(1) those that represent a rate of flow, as second-
feet, gallons per minute, miners’ inches, and discharge in second-
feet per square mile, and (2) those that represent the actual quantity
of water, as run-off in depth of inches, acre-feet, and millions of
cubic feet. The principal terms used in this series of reports are
second-feet, second-feet per square mile, run-off in inches, and acre-
feet. They may be defined as follows:

“Second-feet” is an abbreviation for ‘““cubic feet per second.”
A second-foot is the rate of discharge of water flowing in a channel
of rectangular cross-section 1 foot wide and 1 foot deep at an average
velocity of 1 foot per second. It is generally used as a fundamental
unit from which others are computed by the use of the fectors given
in the tables of convenient equivalents (p. 9).

“Second-feet per square mile”” is the average number cf cubic feet
of water flowing per second from each square rile of area drained, -
on the assumption that the run-off is distributed uniforraly both as
regards time and area.

“Run-off (depth in inches)” is the depth to which an area Would
be covered if all the water flowing from it in a given period were uni-
formly distributed on the surface. It is used for comparing run-off
with rainfall, which is usually expressed in depth of inches.

An ““acre-foot,” equivalent to 43,560 cubic feet, is the quantity re-
quired to cover an acre to the depth of 1 foot. The term is com-
monly used in connection with storage for irrigation.

The following terms not in common use aré here defined:

‘‘Stage-discharge relation,” an abbreviation for the term ‘‘relation
of gage height to discharge.”

““Control,” ‘‘controlling section,” and ‘‘point of control’’; terms
used to designate the section or sections of the stream below the
gage which determine the stage-discharge relation at the gage. It
should be noted that the control may not be the same section or
sections at all stages,

The ““point of zero flow’” for a given gaging station is that point
on the gage—the gage height—to which the surface of the river would
fall if there were no flow. ‘
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CONVENIENT EQUIVALENTS.

.The following is a list of convenient equivalents for use in hyrdraulic
computations:

Table for converting discharge in second-feet per square mile into run-off in depth in inches
over the area.

Discharge Run-off (depth in inches).

(second-feet)
per square

@), 1 day. 28 days. 29 days. 30 days. 31 days.

L.079 1.118 1,153

2.157 2. 231 2.306

3.236 3.347 8. 450

4.314 4. 4,612

5,393 5.578 5. 764

- 6,471 6.604 8.917

7. 550 7.810 8.070

8.628 8.926 9, 223

9.707 10.041 10.376

Nork.—For part of a month multiply the run-off for one day by the number of day~’

Table for converting discharge in second-feet into run-off in acre-feet.

foet).
Disdl o Run-off (acre-feet),
¢ harg
feet). lday. | 28days. | 20days. | 30days. | 3idays. |
1.983 55. 57.52 59.50 61.49
3.967 111 115.0 119.0 12.0
8,050 166.6 172.6 178.5 184.5
7.934 202.1 230.1 238.0 246.0
9.917 277.7 287.6 297.5 307.4
11.90 333.2 345.1 857.0 368.0
- 13.88 388.8 402.6 416.5 430.4
15.87 444.3 460, 2 476.0 491.9
17.85 499.8 517.7 535.5 553, 4

*  Norg.—For part of a month multiply the run-off for one day by'the number of day=

Table for thiM discharge in second-feet into run-off in millions of cubic feet.

Run-off (millions of cubic feet).

Dmcbm:ge
(
, feot). lday. | 28dsys. | 29days. | 30days. | 31days.
2.419 2.506 593 2.6
4,838 5.012 g“ 184 5. 313
7.257 7.518 7.716 © 8,034
9. 676 10.02 10.87 10.71
12.10 12.53 2, 18.29
14.51 15,04 15.55 16.07
16.93 17.54 18.14 18.75
19.35 20.05 20.74 21. 42
2L.77 22.55 23.33 24.10

Nore.—For part of a month multiply the run-off for one day by the number of day~
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Table for converting discharge in second-feet into run-off in millions of gallons.

Run-off (millions of gallons).

Discharge
(second-

feet). 1 day. 28 days. | 20days. | 30days. | 31days.
0. 6463 18.10 18.74 19.39 20,04
1.203 36.20 37.48 38.78 40.08
1.939 54.30 56.22 58.17 60.12
2.585 72.40 74.96 77. 56 8C.16
3.232 90. 50 93. 70 96. 95 100. 2
3.878 108.6 112, 4 116.3 120. 2
4,524 126.7 131.2 135.7 140.3
5.171 144.8 149.9 155.1 160.3
5.817 162.9 168.7 174.5 180\ 4

NortE.—For part of a month multiply the run-off for one day by the numk er of days.

Table for converting velocity in _feet per second into velocity in miles per hour.

[1 foot per second=—0.681818 mile per hour, or two-thirds mile per hour, very nearly; 1 mile per hour=-1.4666
feet per second. In computing the table the figures 0.68182 and 1.4667 were used.]

Miles per hour for tenths of foot per second.
Feet per second
units).

0 1 2 3 4 5 6 7 8 9
0.000| 0.068| 0.136| 0.206| 0.273 | 0.341} 0.409 | 0.477) 0.545 0.614

.682 . 750 .818 .886 .995 ( 1.02 1.09 1.16 1.23 1.30
1.36 1.43 1.50 1.57 1.64 1.70 1.77 1.84 1.91 1.98
2.05 2.11 2.18 2.25 2.32 2.39 2.45 2.52 2.59 2.66
2.73 2.80 2.86 2.93 3.00 3.07 3.14 3.20 3.27 3.34
3.41 3.48 3.55 3.61 3.68 3.75 3.82 3.89 3.95 4,02
4.09 4.16 4.23 4.30 4.36 4.43 4.50 4.57 4.64 4.70
4.77 4.84 4.91 4.98 5.05 5.11 5.18 5.25 5.32 5.39
5.45 5.52 5.59 5.66 5.73 5.80 5.86 5.93 6.00 6.07
6.14 6.20 6.27 6.34 6.41 6.48 6.55 6.61 6.68 6.75

Table for converting discharge in second-feet into-theoretical horsepower per foot of f.all.

[1 second-foot==0.1136 theoretical horsepower per foot of fall. ‘Weight of 1 cubic foot of water=62.5 pounds.]’

Units.
't'ens.

0 1 2 3 4 5 8 7 8 9
0.00f 0.114 | 0.227| 0.341| 0.454 | 0.568( 0.682] 0.795( 0.909 1.02
114} L2 1.36 1.48 1.59 170 1.82 1.93 2.04 2.16
2.271 2.39 2.50 2.61 2.73 2.84 2.95 3.07 3.18 3.29
3.41| 38.52 3.64 3.75 3.86 3.98 4.09 4.20 4.32 4.43
4.54 | 4.66 4.77 4.88 5.00 5.11 5.23 5.34 5.45 5.57
5681 579 5.91 6.02 6.13 6.25 6.36 6.48 6.59 6.70
6.82] 6.93 7:04 7.16 7.27 7.38 7.50 7.61 7.72 7.84
7.95 1 8.07 8.18 8.29 8.41 8.52 8.63 8.75 8.86 8.97
9.00| 9.20 9.32 9.43 9.54 9.66 9.77 9.88 | 10.0 10.1

10.2 |} 10.3 10.5 10.6 10.7 10.8 10.9 11.0 1.1 11.2

1'second-foot equals 40 California miner’s inches (law of Mar. 23, 1901).

1 second-foot equals 38.4 Colorado miner’s inches. -

1 second-foot equals 40 Arizona miner’s inches.

1 second-foot equals 7.48 United States gallons per second; equals 448.8 gallons per
minute; equals 646,317 gallons for one day. '

1 second-foot for one year (365 days) covers 1 square mile 1,131 feet, or 13.572 inches
deep. ' )

1 second-foot for one year (365 days) equals 31,536,000 cubic feet.
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1 second-foot equals about 1 acre-inch per hour.

1 second-foot for one year (365 days) equals 724 acre-feet. .

1 second-foot for one day equals 86,400 cubic feet.
© 1,000,000,000 (1 United States billion) cubic feet equals 11,570 second-feet for one
day.

1,000,000,000 cubic feet equals 414 second-feet for one 28-day month.

1,000,000,000 cubic feet equals 399 second-feet for one 29-day month.

1,000,000,000 cubic feet equals 386 second-feet for one 30-day month.

1,000,000,000 cubic feet equals 373 second-feet for one 31-day month.

100 California miner’s inches equals 18.7 United States gallons per second.

100 California miner’s inches for one day equals 4.96 acre-feet.

100 Colorado miner’s inches equals 2.60 second-feet.

100 Colorado miner’s inches equals 19.5 United States gallons per second.

100 Colorado miner’s inches for one day equals 5.17 acre-feet.

100 United States gallons per minute equals 0.223 second-foot.

100 United States gallons per minute for one day equals 0.442 acre-foot.

1,000,000 United States gallons per day equals 1.55 second-feet.

1,000,000 United States gallons equals 3.07 acre-feet.

1,000,000 cubic feet-equals 22.95 acre-feet.

1 acre-foot equals 325,850 gallons.

1 inch deep on 1 square mile equals 2,323,200 cubic feet.

1 inch deep on 1 square mile equals 0.0737 second-foot per year.

1 foot equals 0.3048 meter.

1 mile equals 1.60935 kilometers.

1 mile equals 5,280 feet.

1 acre equals 0.4047 hectare.

1 acre equals 43,560 square feet.

1 acre equals 209 feet square, nearly.

1 square mile equals 2.59 square kilometers.

1 cubic foot equals 0.0283 cubic meter.

1 cubic foot of water weighs 62.5 pounds.

1 cubic meter per minute equals 0.5886 second-foot.

1 horsepower equals 550 foot-pounds per second.

1 horsepower equals 76.0 kilogram-meters per second.

1-horsepower equals 746 watts.

1 horsepower equals 1 second-foot falling 8.80 feet.

1% horsepower equals about 1 kilowatt.

To calculate w;ter power quickly: Second-feetfl(fall in feet

water wheel realizing 80 per cent of theoretical power.

net horsepower on

EXPLANATION OF DATA.

The data presented in this report cover the year beginning October
1, 1914, and ending September 30, 1915. At the beginning of January
in most parts of the United States much of the precipitation in the.
preceding three months is stored as ground water in the form of snow.
or ice, or in ponds, lakes, and swamps, and this stored water p-sses off
in the streams during the spring break-up. At the end of September,
on the other hand,.the only stored water available for rvu-off is
possibly a small quantity in the ground; therefore the run-ofl for the
year beginning October 1 is practically all derived ffom precipitation .
within that year.
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The base data collected at gaging stations consist of records of
stage, measurements of discharge, and general information used to
supplement the gage heights and discharge measurements in deter-
mining the daily flow. The records of stage are obtained either from
direct readings on a staff gage or from a water-stage recorder that
gives. a continuous record of the fluctuations. Measurements of dis-
charge are made with a current meter by the genei'a,l methods outlined
in standard textbooks on the measurement of river dlscl arge. (See
Pls. I, IL.)

From the discharge measurements rating tables are prepared that
give the discharge for any stage, and these rating tables, when applied
to the gage heights, give the discharge from which the da.]ly, monthly,
and yearly mean discharge is determined.

The data presented for each gaging station in the area covered by
this report comprise a description of the station, a table g'ving results
of discharge measurements, a table showing the daily discharge of
the stream, and a table of monthly and yearly discharge and run-off.

If the base data are insufficient to determine the dail~ discharge,
tables giving daily gage heights and results of discharpe measure-
ments are published.

The description of the station gives, in addition to statements
regarding location and equipment, information in regard to any con-
ditions that may affect the constancy of the stage-discharge relation,
covering such subjects as the occurrence of ice, the use of the stream
for log driving, shifting of channel, and the cause and effect of back-
water; it gives also information as to diversions that decrease the
flow at the gage, artificial regulation, maximum and minimum
recorded stages, and the accuracy of the records,

The table of daily discharge in general gives the discharge in
second-feet corresponding to the mean of the gage heigh‘s read edch
day. At stations on streams subject to sudden or revid diurnal
fluctuation the discharge obtained from the rating fable and the
mean daily gage height may not be the true mean discharge for the
day. If such stations are equipped with water-stage rocorders the
mean daily discharge may be obtained by averaging discl arge at reg-
ular intervals during the day or by use of the discharge integrator,
an instrument operating on the principle of the planimeter-and con-
taining as an essential element the rating curve of the station.

In the table of monthly discharge the column headed ““Maximum’”
gives the mean flow for the day when the mean gage height was
highest., As the gage height is the mean for the day it does not.
indicate correctly the stage when the water surface vas at creat
helght and the corresponding discharge was consequently larger than
given in the maximum column. Likewise, in the column headed
‘““Minimum” the quantity given is the mean flow for tte day when
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ACCURACY OF FIELD. ; 13
the mean gage height was lowest. The column headed ‘“Mear” is the
average flow in cubic feet for each second during the month. On
this average flow computations recorded in the remaining c:lumns,
which are defined on page 8, are based.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS.

The accuracy of stream-flow data depends primarily (1) on the
permanency of the discharge relation, and (2) on the accrracy of
observation of stage, measurements of ﬂow, and mterpmt&tmn of .
records.

Footnotes added to the daily discharge tables give mfo*ma,tlon
regarding the probable accuracy of the rating tables used, and an
accuracy column is inserted in the monthly discharge ta.b.‘e. For
the rating tables, ‘‘well defined”’ indicates, in general, that the rating
is probably accurate within 5 per cent; ‘‘fairly well defined,” within
10 per cent; ‘‘poorly defined,” within 15 to 25 per cent. The"e notes
are very ganera.l and are based on the plotting of the’ individual
measurements with reference to the mean rating curve.

The letter in the column headed “Aocurﬂucy,j ’ in the teble showmg
monthly discharge, rates the accuracy of the monthly mean and not
that of the estimate of maximum or minimum discharge-or the dis-
charge for any one day. The rating is determined by ‘con*idering
the accuracy of the rating curve, the probable reliability of- the
observer, the number of gage readings per day, the range of the
fluctuation in stage, and local conditions. In this column, A indi-
cates that the mean monthly flow is probably accurate withm 5 per
cent; B, within 10 per cent; C, within 15 per cent; D, within 25 per
cent. - Special conditions are covered by footnotes.

The monthly means for any station may represent with high accu-
racy the quantity of water flowing past the gage, but the figures
showing discharge per square mile and depth of run-off ir-inches
may be subject to gross errors caysed by the inclusion of large non-
contributing districts in the measured drainage area, by lack ef
information concerning water diverted for irrigation or ot“er use, .
or by inability to interpret the effect of artificial regulatior of the
flow of the river above the station. Second-feet per squar~ mile”’
and “Run-off (depth in inches)” are therefore not compntet‘ if such
errors appear. probable. The computations are also omitted for
stations on streams draining areas in which the annusl rainfell is less
than 20 inches.. All ﬁgures representing ‘second-feet per squars -
mile” and “run-off (depth in inches)”’ previously published by the
Survey should be used with  caution because of -possible inherent
sources of efror not known to the Survey

The table of monthly discharge gives only .a gemral iden. of the
flow at the station and should not be used for other than prel*ninsry
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estimates; the tables of daily discharge allow more detailed studies
of the variation in flow. It should be borne in mind, however, that
the observations in each succeeding year may be expected to throw
new light on data previously published.

COOPERATION.

During the year ending September 30, 1915, the work in Oregon
and Washington has been done under cooperative agreements
between the United States Geological Survey and the respective
States.

Cooperation with the States is effected under contracts which are
made between the Director of the Federal Survey ard the State
engineers or other officials and are authorized by legislative acts
appropriating moneys. The State contracts are essentially of the
same order, the principal provisions being substantially as follows:

1. The United States Geological Survey retains direct supervision
of the field work and the preparation of the data for publication.

2. The Federal Survey retains possession of all materiel collected—
field notes, maps, etc.—but this material is open at all times to
inspection by the State officials, and if not satisfactory the agree-
ments can be terminated at any time. .

3. The salaries of gage observers and the salaries and traveling and
field expenses of the engineers are divided between the t—o parties in
some manner agreed upon, the accounts being renderec monthly in
accordance with the regulations of the Federal Survey.

4. The streams and localities in which investigations shall be made
are determined by conference between the State officials and the
representatives of the United States Geological Survey.

5. The cost of publication is borne entirely by the Feceral Survey.

In general, the cooperative agréements specify: that the United
States Geological Survey shall allot from its appropriction a sum
equal to that appropriated from the State funds.

Special acknowledgments are due to John H. Lewis, Sﬁate engineer
of Oregon, and. to Henry Landes, State geologist of Wavhington, for
the very efficient manner in which they represented tl «ir States in
the cooperative investigations.

Acknowledgments are also due to the engineers and employees of the
United States Reclamation Service, the United States Fevest Service,
the United States Office of Indian Affairs, and the State Water
Board of Oregon, for assistance, suggestions, and tho freest use
of dafa gathered exclusively for them and for which they have paid,
and to the Corps of Engineers, United States Army, and the officers
of the United States Weather Bureau for hydrographic and climato-
logic data.
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Special acknowledgments are due for financial assistance rendered
by municipalities, corporations, and individuals as follows: Water-
bureau of the city of Portland, Tumalo project of the St-~te of
Oregon, Teel Irrigation District, Suttles Lake Irrigation District, East
Fork Irrigation District, Pacific Power & Light Co., Arnold Irrization
Co., Central Oregon Irrigation Co:, Oregon Lumber Co., Northwestern
Electric Co., Portland Railway, Light & Power Co., Waldo Lake
Irrigation & Power Co., California-Oregon Power Co., Rogue River
Valley Canal Co., M. A. Moody, W. E. Herring, and J. G. Kelly.

DIVISION OF WORK.

The data for stations in Oregon and Washington, with the excaption
of those noted below, were collected and prepa,red for pub]ica.tion
under the direction of F. F. Henshaw, district engineer, assis‘ed by
James E. Stewart, C. L. Batchelder, C. G. Paulsen, and P. V. Hodges,
junior engmeers

For stations in Walla Walla River and Cowlitz River basins in
Washington the data were collected and prepared for publication
under the direction of G. L. Parker, district engineer, assisted by
A. H. Tuttle, C. O. Brown, and Lasley Lee, assistant engineers, and
J. T. Hartson, James E. Stewart, C. G. Paulsen, and I. L. Collier,
junior engineers.

The records were reviewed and assembled for publicatin by
B. D. Wood.

GAGING=-STATION RECORDS.
COLUMBIA RIVER AT THE DALLES, OREG.

LocarioN.—In sec. 34, T. 2 N., R. 13 E., 2,000 feet below the ferry at The Dalles,
about 18 miles below Deschutes Rwer and above Hood and Klickitat rivers.

DrAINAGE AREA.—237,000 square miles.

Recorps avamasrLe.—June 1, 1878, to September 30, 1915. Maximum stages, 1858 .
to 1877.

Gaee.—Two gages at The Dalles: The Government or Brooks gage, used by the
United States Geplogical Survey, made up of several sactions attached to the
piling- of viaduct connecting Regulator Dock with the warehouse; the United
States Army engineers’ gage, similar in form but with a datum 8.9 fest lower
than the Brooks gage. Gage at Cascade Locks, 20 miles below The Daller which
was used in working up early records, has been situated at various points but is
at present attached to side of wooden fender of upper locks chamber between
upper guard and lock gates. Elevation of datum of Brookngage 46.36 1ot (ad-
justment of primary level net, 1912),

DiscHaRGE MEASUREMENTS.—In 1903, made by United States Army enginers with
rod floats and meter from a steamer; in 1907, by United States Geological Survey
engineers with meter from a launch; in 1908, flood measurements by United
States Geological Survey engineers 2,000 feet below gage at The Dalles; in 1910
and 1913, measurements by United States Geological Survey enginears on Col-
umbia River above Snake River and on Snake River referred te Thﬁ Dalles gage,
allowmce being made for mtervenmg tributaries
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CHANNEL AND coNTROL.—Rocky and permanent at the rapids at Cascade Locks, the
control for all three gages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 20.8 feet at 8 a. m.
June 1 (discharge, 328,000 second-feet); minimum stage recorded, —1.0 foot at
8 a. m. January 28 (discharge, 56,800 second-feet).

1857-1915: Maximum stage recorded, 59.6 feet June 6, 1894 (di~charge, 1,170,000
second-feet); minimum stage recorded, —3.9 feet on gage #t Cascade'Locks
January 7, 1890 (discharge, 41,900 second-feet).

WINTER FLOW.—Stage-discharge relation possibly affected by ice for short periods
in December and January.

Drversions.—Quantity of water diverted for irrigation is large in the aggregate but
constitutes only a small proportion of the total flow; the low-water flow, which
comes in the winter, is little affected.

ReeurLaTioNn.—None.

Accuracy.—Results considered good.

CooPERATION.—Gage readings furnished by United States Weather Bureau.

‘No discharge measurements during year.

Daily discharge, in second-feet, of Columbia River at The Dalles, Oreg., for the year
ending Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

5, 400123, 000{197, 000 229, 000(199, 000{164, 000

74, 600{129, 000/199, 000 129, 000/198, 000/161, 000

15, 500135, 000,20, 08T 000 23 00 97, 00017, %00
74, 600(146, 000205, 000 2 000{199, 000|154, 000

73, 800161, 0001202, 000| 9, 000(198, 000]152, 000

73, 8001166, 000|201, 000 129, 000/198, 000[151, 600

73, 800|163, 000|201, 000 729, 000/198, 000|148, 000

73, 000|161, 000/201, 000 20, 000{198, 000/146, 000

72, 200|157, 000/202; 000 2.000[197, 000]140; 000

000 24,000[197, 000135, 000

68,300 000 *-..000(195, 000{134, 000

70, 600 G ooom,ooo 130, 000

69,000| 7 29,000(192; 000 128,000
68,300 - 000191, 000125, 000
67,600 ™8 000(138,000/123, 000

66, 900( 7 ~+4.000]185, 000[118, 000

66, 900( & « 181, 5 000

66,900 150, os,ooo
€6, 177, 000[104, 000

Nore,—Discharge determined from rating curve well defined above 80,000 sreond-fest. Stage-dis-
charge relction affected by ice at times in December and January, but open-water rati.ug curve was used
thronghout year. A.aourwyofdommmmomrorDeoemberan& reducei.
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Monthly ngc of Columbia River at The Dalles, Oreg., for the year ending Sept. 30,
1915. '

[Drainage area, 237,000 square miles]

Discharge in second-feet. Run-off.
Aoou-
Month. Depthin
v Per Tacy.
i incheson | Totalin
Maximom, I{[immum. Mean.‘ sglt;laée drainage | acredeat. -
ares.

08,000 | 104,000 |  0.439 0.51| 6,400 000 | A.
105,000 | 121,000 .511 .57 7,200 000 | A.
62,000 ) 500 378 .44 | 5,500 000 | B.
56,800 | 70,300 297 .34 | 4,320 000 | B.
65, 500 71,100 300 .31 ) 3,950 000 | A,
69,800 [ 84,100 355 41| 5,170 000 | A,
123,000 | 167,000 705 7| 9,940 000 | AL
197,000 | 253,000 107 1.23 | 15,600 Q00 | A.
220,000 | 266,000 112 1.251 15,800 000 | A,
199,000 | 224,000 945 1.09 | 13,800 000 | A.
165,000 | 185,000 781 .90 | 11,400 000 | A.
82,000 | 122,000 515 57| 7,260 000 | A.
56,800 | 147,000 620 8. 41 {106,000 000

TRIBUTARIER OF COLUMBIA RIVER BELOW MOUTH OF SNAKE
RIVER.

WALLA WALLA RIVER BASIN.

SOUTH FORK OF WALLA WALLA RIVER NEAR MILTON, OREQ.

LocarroN.—In the SE. 4 sec. 9, T. 4 N., R. 37 E., one-fourth mile above he dgate of
pipe line of Pacific Power & Light Co. and about 12 miles above Milton, Umatilla '
County.

DRAINAGE AREA.—T2 square miles. a

REcorps aAvamABLE.—August 10 to September 15, 1906; January 1, 1907, to 1farch 14,
1908; October 14, 1908, to September 30, 1915. At point 6 miles below present
gite, February 18, 1903, to May 29, 1906.

GagE.—Vertical staff; datum is 0.07 foot above that used up to September 30, 1914.

D1sCHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND cONTROL.—Gravel and small boulders; practically permanent.

EXTREMES oF DISCHARGE.—Maximum stage recorded during year, 4.05 feet at 9 a. m.
May 19 (discharge, 595 second-feet); minimum stage recorded, 2.40 feet August 28
to September 10 and September 19 to 30 (discharge, 90 second-feet).

1906-1915: Maximum stage recorded, 4.5 feet March 2 and 20, 1910, and January
24, 1912 (discharge, 760 second-feet). A discharge of 1,650 second-feet was
recorded at the old station, 6 miles below, April 14, 1904, but the flow during the
flood of May 30, 1906, was much greater. Minimum discharge, 1908-1905, is that
of September, 1915 (90 second-feet). '

WinTER FLOW.—Stage-discharge relation not affected by ice.

Drversions.—Station above all diversions for irrigation.

RzeurarioN.—None. ’

Accuracy.—Records considered excellent.

19415°—18—wsp 414—2
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Discharge measurements of South Fork of Walla Walla River near Milton, Oreg., during
the year ending Sept. 30, 1915.

paie | Hada - S | R
Feet. Sec.ft.
Oct, 17| C. G, PallSeN . e iiiitt i ireeeeeasaianaeseeenacaneenaaannsn P 2.60 114
Aug. 16 | C. B, Stricklin. ..ottt ieeeeeceeeieearaaaaneaeaana——n 2,42 98

Doaily discharge, in second-feet, t%f South Fork of Walla Walla River near Milton, Oreg.,
Jor the year ending Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | Jcly. | Aug. | Sept.

108 117 117 112 230 140 290 183 188 105 98 90
14| ue| nr| u2| 230 16| 200| 18| 186( 105| 98 92
122t 1m4| mn7| 12| 215| 16| 475| 183 173| 105| 98 20
114 117 117 112 193 140 395 186 161 105 98 9%
| 14| 17| 12| 168| 149| 340( 193| 158 105 98 90
108 114 117 112 152 140 305 188 158 105 98 90
108| 2| 7| 108| 145( 140| 260| 188| 152| 106 98 %0
108 112 114 112 152 140 260 183 149 106 9 93
108 112 112 112 166 142 245 183 140 106 93 93
) 12| nz2|{ 12| 168{ 12| 230|- 188| 138{ 105] 93 20
117 130 112 112 161 142 245 199 142 105 93 93
16| 193| 108| 112| 163| 149| 245| 202]| 140 02| 93 99
1| 1ss| 18| 12| 154| 152| 275 20| 136| 102| 93 99
111 168 108 118 145 158 245 230 130 102 93 93
108 158 108 118 140 230 275 124 102 93 93
108 149 108 215| 260 120 104 93 93
116 | 18] 108 210 215 260| 120 104| 93 3
120| 130! 108 212| 215| 4154 120 102] 93 93
149 | 128| 108 575 17| w2| 93| 9
136 | 130| 108 193| 20| 435| 117 09| 93 90
122 124 108 191 215) 322] nz| e8| 93 %0
120 128| 108 202) 202| 2t5] 17| 98| 93 20
118 124 108 245 202 245 114 98 93 90
uz| 124| 108 25| 193 280 112/ 8 93 90
14| 120] 108 230| 188| 210| 118{ 98| 93 %0
112 120 111 191 188 202 117 98 93 90
112 120 112 183 188 188 112 98 92 90
112 120 112 199 188 245 111 98 90 90
m | 120 12 275| 191] 215| 108| 99 20 20
117 118 112 188 210 108 99 T 90 92
124 ... 112 305 |oeennnn 202 |....... 98| 90.......

Note.—Discharge determined from a rating curve well defined between 90 and 400 se~ond-feet.

Monthly discharge of South Fork of Walla Walla River near Milton, Oreg., for the year
ending Sept. 30, 1915.

Discharge in second-feet.

Run-off
Month. (totalin |%oo- \
Maximum. | Minimum. | Mean. acr,. e-feat).
149 108 116 7,130 | A.
103 2| 12 7,880 | A-
117 108 111 6,820 | A.
118 108 112 3 A.
0 136 162 9, AL
305 136 188 11,600 | A.
475 188 246 14,600 | A.
575 183 243 14,900 | A.
188 108 133 7,910 | A,
106 98 102 6,270 | A.
98 90 93.8 5,770 { A.
99 90 91.5 5,440 | AL
575 20 144 104, 000
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MILYL CREEEK NEAR WALLA WALLA, WASH.

LocaTioNn.—In sec. 12, T. 6 N., R. 37 E. Willamette meridian, below the Wella Walla
waterworks diversion dam, 12 miles east of Walla Walla, in Walla Walla County

DRAINAGE AREA.“~Not measured.

RECORDS AVATLABLE.—August 27, 1913, to September 30, 1915.

GacE.—Since October 22, 1913, vertical staff on left bank, 0.5 to 7.0 feet, spiked
to roots and overhanging limbs of a cottonwood tree 500 feet below the diver-
sion dam of the Walla Walla waterworks. A temporary gage at the same location
and datum was read prior to October 22, 1913. Gage read to quarter-terths twice
a day by Otto Zimmerman, headworks attendant for the Walla Walla water-
works.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Banks high; not subject to overflow. Control cordistsof a
long gravel and boulder riffle, which shifts at high stages. Zero flow wold occur
at about zero gage height.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.60 feet May
19 (discharge, 440 second-feet); minimum stage recorded, 0.69 foot at €.30 p. m.
August 29 to September 1 (discharge, 21 second-feet). |

1913-1915: Maximum stage recorded, 2.60 feet, February 27, 1914 (discharge,
443 second-feet); minimum stage recorded, August 29 to September 1, 1915.

WINTER FLOW.—Stage-discharge relation seriously affected by ice, flow estimated
from observers’ notes and climatic records.

Drvergions.—The city of Walla Walla diverts 22 to 28 second-feet above the gage
for municipal supply. For measurement of this diversion see page 174.

ReauraTioN.—QGates at intake of water-supply conduit are closed at infrequent
intervals for cleaning settling basins.

Accuracy.—Rating curve well defined between 20 and 350 second-fest. Results
excellent except when stage discharge relation was affected by ice.

CooreraTiON.—Gage-height record furnished by city of Walla Walla. .

Discharge measurements of Mill Creek near Walla Walla, Wash., during the year ending
Sept. 80, 1915.

[Made by C. O. Brown.]

. G Dis- G Dis-
Date: J height, | charge. Date. hef charge.
Feet. Sec. -ﬂ Feet. Seeft.
NOV.3ueeeremeiiiiiacnneennnn 0.90 3.7 || May 18.ccurvinuniniicnnacnnann 2.19 209
D) o TR0 B R ' 1.47 6108 L) (1 .72 23.5

a Walla Walla water supply divertirig 21.6 second-feet past the gage.

»




20 SURFACE WATER SUPPLY, 1915, PART XII—C.

Daily discharge, in second-feet, of Mill Creek near Walla Walla, Wash., fo- the year ending
Sept. 30, 1915.

Day Oct. | Nov. | Dec. | Jan. | ¥eb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
43 37 38 134 269 66 102 32 27 22
41 35 38 37 182 61| 238 69 91 26 23
41 35 38 37| 209 66| 334 74 77 31 26 23
37 35 37 148 77| 301 7 31 26 23
35 38 37 41 102 76 254 92 63 31 24 23
35 38 36 41 87 76 196 87 59 31 25 23
34 37 35 40 87 74 182 84 66 32 26 23
34 37]. 3 40 107 73 1 79 74 33 24 24
34 36 35 451 148 71 121 77 59 32 24 23
37 35 34 43 134 69 113 91 50 31 24 24
37 61 34 42 100 67 105 117 48 31 24 23
41 102 32 45 91 66 107 121 , 48 29 24 29
41 134 32 80 70| 130 134 45 29 24 + 31
39 91 32 51 66 77 109 196 44 30 27 26
37 73 32 52 61| 200 100 | 209 43 30 27 25
35 61 32 47 61 196 04 182 41 32 27 24
38 45 63 157 04 182 40 37 25 24
37 50 31 41 79 182 269 40 30 24 24
52 48 31 41 113 157 92| 440 38 29 24 24
4 47 30 40 111 134 871 351 37 29 24 24
40 45 40 111 121 84 254 37 28 24 24
39 44 31 38 05| 132 7 182 35 27 23 24
38 42 31 38 86 157 77 146 34 27 23 24
37 2 32 38 77 146 71 148 27 24 24
36 41 32 37 80 121 69 121 41 27 23 24
36 41 34 37 74 102 69 111 36 27 23 24
35 42 33 36 69 87 67 102 34 27 23 24
35 41 41 35 66 84 64| 157 34 27 23 24
37 40 37 35 ...menn 238 74 134 32 29 23 24
38 39 34 .7 3 P, i 32 28 23 23
35 |eeeene. 32 40 |....... 301 |....... © 108 4....... 28 22 .......

Nore.—Discharge ascertained from rating curve well defined between 20 and 350 seccnd-feet. Discharge
estimated, because of ice, from observer’s notes and climatic records, Dec. 17-24.

Monihly discharge of Mill Creek near Walla Walla, Wash., for the year ending Sept. 30,
19

.

' Discharge in second-feet.
& Runoff ..
Month. (totalin Tacy.

Maximum. | Minimum.| Mean, | 8cre-feet).
52 34 38.0 2,840 | A.
134 35 50.1 2,080 | A.
41 |venenrennnonn 33.8 2,080 | B.
52 34 40.5 2,490 | A,
209 61 101 5,610 | A,
334 61 124 7, A,
834 64 130 7,740 | A.
440 ] 148, 9,100 | A,
102, 32 49.5 2,950 | A.
37 27 20.8 1,830 | A,
27 22 24. 4 1,500 | A.
31 22 24.1 1,430 | A.

440 22 65.9 47,700

1
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UMATILLA RIVER BASIN.
m'nz.u RIVER ABOVE FURKISH RESERVOIR, NEAR YOAXUM, OHRG.

LocATmN.—Above backwater from Furnish reservoir, about 5 miles above gaging
station at Yoakum; no tributaries enter between.

DrAINAGE AREA.—Not measured. 4

RECORDS AVAILABLE.—June 18 to August 28, 1915,

Gage.—Vertical staff.

DISCHARGE MEASUREMENTS.—Made by wadmg

REeauraTiON.—Water is stored in the Byers mill race at Pendleton, and dra~n down
several times each day during low water.

Accuracy.—Results considered good for days on which gage was read: each gage
height used is the mean of several readmgs made over a considerable period to
cover a complete cycle of fluctuation.

CooPERATION.~—Records furnished by L. A. Reineman, water master for Umatilla
County.

Discharge measurements of Umatilla River above Furnish reservoir, near Yoakum, Oreg .
during the year ending Sept. 30, 1915,

Date. Made by— h‘i&%& ch];ri:e. Date. Made by— hm ehl:ge.
Feet. | Secft. Feet, | Bee. .

July 2 2.79 81 || July 27 | L. A. Reineman........ 2.44 33
13 g g % Aug. 28 | W. P. Ward........... 2.82 24

Daily discharge, in second-feet, of Umatilla River above Furnish reseremr, near Yoakum,
Oreg., for the year ending Sept. 30, 1915.

Day. June.| July.| Aug. Day. June.|July.| Aug. Day. June.| July.| Aug.

Nore.—Discharge June 18, 22, 24, 26, and 29 obtained current-meter measurements unreferred to
gage; discharge June 30 to. Aug ’§ determined from & well-geﬂned rating curve.

Monthly discharge of Umatilla River above Furnish reservoir, near Yoakum, Oreg.. for
the year ending Sept. 30, 1915. -

Discharge in second-feet. *

Runoff |,
Month. (totalin | 7o
Maximum. | Minimum. | Mean, | 8refret). ’

164 82 124 3.200

B.
81 4 5.2 .640 | B.
40 3 35.8 355 | B.

Note.—Monthly discharge determined by interpolating between days for which discharge is given.
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UMATILLA RIVER AT YOAKUM, OREG.

LocatioN.—In the SW. £ sec. 2, T. 2 N., R. 30 E., at the Yoakum wa~on bridge, half
a mile east of the Yoakum station of the Oregon-Washington Railroad & Naviga-
tion Co. and 18 miles below Pendleton, Umatilla County.

DRrAINAGE AREA.—1,200 square miles.

RECORDS AVAILABLE.—May 5, 1903, to September 30, 1915.

Gaee.—Vertical staff spiked to right abutment of highway bridge.

Di1scHARGE MEASUREMENTS.—Made from highway bridge or by wading.: '

CHANNEL AND coNTROL.—Rock and gravel; shifts in extreme floods One channel
at all stages. Left bank is overflowed during extreme floods. Control composed
of lava boulders.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.90 feet at 9.30
p- m. April 2 (discharge, 4,240 second-feet); minimum stage recorded, 2 60 feet
August 24 (discharge, 16 second-feet).

1903-1915: Maximum stage (from high-water marks), about 15.0 feet May 31,
1906 (discharge estimated as 23,900 second-feet) ; minimum sta,ge 2.45 feet August
10 to 12, 1908 (discharge, 12 second-feet).

WINTER FLOW. —River occasionally freezes for short periods.

Diversions.—Small tracts aggregating 720 acres are irrigated from Umatilla River
above the station, besides some from its tributaries.

ReeurarioN.—Water is stored during the winter in the Furnish re-ervoir, 5 miles

" upstream, dand released during low water. Capacity of reservoir, about 5,000
acre-feet.

Release of water was begun 5 p. m. June 17, 1915, and reservoir was practically
empty August 5. The difference bgtween discharge above reservoir (p.21)
and at that station indicates that 1,070 acre-feet was released in June, 2,480
acre-feet in July, and 275 August 1 to 5.

Accuracy.—Results considered good.

Discharge measurements of Umatilla River at Yoakum, Oreg., during the year ending
Sept. 80, 1915.

__ Gage Dis- Gage | Dis-
Date. Made by height. | charge. || D2t Made by— height. | charge.
Feet. | Sec, ft. Feel. | Sec. ft.
Oct. 15| C. G. Paulsen.......... 3.22 93.9 || June 26 | Rhea Luper... a3.54] 1
15]..... s T, 2.90 45.3 20 .| ¢3.51 140
Apr. 19 Eriksen and Pearce....| @ 4.45 524 July 5 115
y 1| E.T.Eriksen.......... 4.10 399 9 R 103
June 8. .... do ................. 4.12| 405 15 . . 65.9_
.- 222 21 W. P, Wm'd ........... a3.27 107
Eg Aug. 28 1..... Ao @265 22.6

a Measured by -wading below Furnish reservoir, about a mile upstream.
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Dmly discharge, in secovid-feet, of Umatille River at Yoakum, Orey., for the year ending

\ Sept. 80, 1915,

Day., | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
98| 128 340 2,300 363 11,030 L 114 20
1 5201 260 | 2,660 3631 960 112 20
102| 640 228 |2,920| 363 855 | 118 kil 2
100 700 24213640 | 388 730 112 35 25
106 | 520] 465 2,660 610 | 640 110 31 28
12| 3181 610 2,180 760 520{ 114 8 34
108 340 580 { 1,750 790 410 120 28+ 39
100 363 520 | 1,450 700 363 114 31 45
108 363 492 { 1,180 640 340 100 33 45
110 363 492 | 1,030 640 | 318 100 33]c 46
120 | 363 4921 960| 670 203 100 29 53
14| 410| 492 890 760 | 277 100 24 46
108 410 520 890 { 1,030 277 94 28 58
126 | 363 1,360 277 68 28 87
148 1,80] 235 78 24 60
163 1,650 | 208 90 21 60
153 1,450 | 202 90 20 68
148 1,850 194 90 20 68
135 2,540 179 90 20 68
130 2,300 174 90 20| 68
130 1,850 156 106 20 69
126 1,550 | . 163 118 20 68
126 1,360 | ‘169 | 106 19 57
126 1,180 166 100 16 48
120 1,360 174 100 20 58
120 1,270 163 100 20| . 6
120 1,270 1581 94 20 60
132 1,360 166 90 20 87
153 1,550 | 156 92 20 -B7
142 |. 1,450 135 92 20 57
126 1,180 |..o.... 87 20 [eneenn

Nore.—Discharge determined from a rating curve well defined above 40 second-feet. Mean discharge

Dec. 21-31 estimated 90 second-feet (stage-discharge relation affected by ice).

Monthly dwchargs of Umatilla River at ’Y'oakum, Oreg., for the year ending Sept. 30, 1915.

Dmcha.rgein second-feet. Run..qﬁ A
Month, (totalin, |“c0U
Maximum. | Minimum. | Mean. | acrefeet). | ¢¥+

142 63 101 6,210 | B.

179 132 MOT,801 AL

130 Jocemanannn.s 107 6,580 | B.

163 8| 13 7,560 | A.

700 128 417 237200 | A-

2,300 228 ‘839 51,600 | A.

3640 1,000 64,900 | A.

2,540 363 | 1,180 72600 | A.

1,030 135 | 3% 20,000 | A.

120 9.6 6,120 | A.

88 16 20.6 1,820 | B.

87 2 52.0 3,000 | B.

3,640 16| 3% 272,000

TUMATILLA RIVER NEAR UMATILLA, OREG.

Locarion.—In the NW. % sec. 21, T. 5 N., R. 28 E., near main line of Oregon-Wash-
ington Railroad & Navigation Co.’s track, about a mile below diversion point
of Oregon Land & Water Co.’s canal, and 1} miles above Umatilla, Umatilla

County, and mouth of river.
DrAaINAGE AREA.—2,130 square miles,

REecorps avarrasie.—October 21, 1903, to September 30, 1915.
Gaee.—Inclined staff in two sections; lower section 1.2 to 3.5 feet, upper 3.5 to 10.8

feet. Gage reader, C. A. Holder.
DiscHARGE MEASUREMENTS.—Made from cable.

CHANNEL AND CONTROL.—Solid rock without graval or sand. One chantel at all

stages.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.7 feet March 2
(discharge, 2,450 second-feet); minimum stage recorded, 1.90 feet November
29 to December 1 (discharge, 8 second-feet), probably due to filling pond behind
new dam of west extension of Umatilla project, United States Reclamation
Service.

1903-1915: Maximum stage recorded, 11.0 feet May 31, 1906 ((ischarge, 19,600
second-feet); minimum stage recorded, 1.0 foot July 25 and August 1 to 9, 1906
(channel dry).

Winter FLoW.—Occasionally shore and floating ice, but stage-discharge relation
not materially affected.

Drversions.—Large part of total flow of river diverted for irrigation above station.
The Umatilla project feed canal also diverts water during the winter for storage
in the Cold Springs reservoir. *The low-water flow is return water from the
Hermiston project and other irrigated tracts.

REauLaTION.—Practically none.

Accuracy.—Results considered excellent.

CoopreratioN.—Field data furnished by United States Reclamation Service; records
computed by United States Geological Survey.

chharge measurements of Umatilla River near Umatilla, Oreg., during the year ending
Sept. 30, 1915.

[Made by C. G. Paulsen.]

G Dis-
Date. height. | charge.
Feet. Sec.ft.
00 L P 2,52 101
£+ 2.50 &S. 8

Daily discharge, in second feet, of Umatilla River near Umatillu, Oreg., for the year ending
Sept. 80, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
128 120 8 105 160 160 | 1,520 72 770 79
128 120 120 105 160 240 | 1,660 105 580 90 79
40| 120] 120 00| 415| 216 | 2)450 90| 340 90 79
140 120 120 90 495 216 { 2,290 90 270 105 79
140 114 79 90 415 240 | 1,970 90| 210 120
136 114 120 90 340 455 | 1,520 90 160 90
132 105 79 90 140 415 | 1,240 240 120 90
128 102 79 93 105 270 995 (210 105 90
124 96 79 93 88 270 770 210 90 90
120 96 90 105 88 1401 670 185 90 90
120 96 120 105 86 140 580 270
120 96 120 111 86 124 4151 2701 108
120 96 120 i 86 124 340 415 120
120 96 140 m 86 124 270 120
120 102 160 | 111 90| 14 210 {1,120 120
136 105 160§ 111 80| 124 185 | 1,240 106
152 114 160 111 90| 720 160 | 1,240 105
160 17 160 | 111 90| 670 | 120]1,240] 105

bt ek

SEIIIT FIRSB RL88R 83883
JIIIBY FILIR RVIFY IPIPY FIRBE 8828
BELLE BRLLY LRLLR KVLBVE FVBVSI

Norg.—Discharge determined from a well-defined rating curve.

'
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Monthly discharge of Umdtilla River near Umatilla, Oreg., for the year ending Sept. 30,
- 1918, .

T
Discharge in second-feet. .
un Aoccu-
Month. . (totalin | oo
Maximum.| Minimum. | Mean, | 8cre-fest).
185 120 143 8,700 | A.
120 8| 108 6,130 |A.
160 sl 1 7,440 | B.
160 9| 13 6950 | A.
195 8| 161 8,940 | A.
1,520 4] 419 25,800 | A.
2450 64| 608 36,200 | A.
1,820 2| s 43200 | A.
770 90| 159 g0 | A
120 9| ‘9.6 5,570 | A.
90 68| 8L8 5,030 | A.
) | 87 5,220 | A.
2,450 8| 23 169,000

NORTH FORK OF UMATILLA RIVER NEAR GIBBON, OREG.

. i

Locaron.—In the SW. $ NW. 1 sec. 22, T. 3 N., R. 37 E., just abové crossi~g of the
South Fork trail and the junction of North and South forks of Umatil'a River,
about 3 miles above Weneha Springs, and about 10 miles east of Gibbon.

DrAINAGE AREA.—Not measured.

REecorps avarrasie.—June 17, 1912, to December 31, 1915 when station was dis-
continued.

GagE.—Vertical staff; read at irregular intervals by employee of Forest Service.

DiscHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND coNTROL.—Gravel and small boulders; probably somewhat shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period October 1, 1914,
to December 31, 1915, 1.60 feet December 22 (discharge, 226 second-feet); maxi-
mum discharge, 231 second-feet (gage height, 1.52 feet) at 1 p. m. Aprdl §. Mini-
mum stage recorded, 0.55 foot August 22 to September 7 (discharge, 20 second-
feet)

1912-1915: Minimum discharge is that of 1915. Maximum not covered by
records. 'The records of maxima do not represent the highest stage diving the
period, but the minima are probably close to the lowest flow.

‘WINTER FLOW.—Stage-discharge relation unaffected by ice, as most of watr comes
from springs.

Diversions.—None.

Recuzation.—None.

Accuracy.—Results considered fair for days on which gage was read. Lcw water
records of 1915 uncertain because of questionable gage readings.

CoopEraTION.—Gage heights furnished by United States Forest Service, J. M.
Schmitz, supervisor.

Discharge measurements of North Fork of Umatilla River near Gibbon, Oreg., c’m'mg the
year ending Sept. 80, 1915,

Date. Made by— ) hﬁt charge,
. Feet, 8ec.-
Oct, 221 C. Q. PAIISED. . o eonie ittt aie e eeciaeecanrasnaganan Q.68 40. 4
Aug. 14 } C. B Striokln. oo iiiiiiiiciecncccccaaauansennan a,68 33.6

a Gage height questionable, . '
3
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Daily discharge, in aecond feet, of North Fork of Umatilla River near Gibbon, Oreg., from
Odt. 1, 1914, to Dec. 31, 1915.

Day. Oct. | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

Dazly discharge, in second-feet, of North Fork of Umatilla River, near Gibbon, Oreg.,
for the year ending Sept. 30, 1916.

‘

~ Day. Oct. | Nov.| Dec. Day, 0;3t. Nov. [ Dec. Day. Oct., Nov. | Dec.

6L || 2Leeeererreendeneen e 61

NOTE Discharge ven only for days on which gage was read; determined from rating curves as fol-
lows: Oct. 1t0 Apr. 3, fairly well defined between 20 and 150 Becond- feet; Apr. 4 to Dec. 31, -poorly defined.

JOHN DAY RIVER BASIN.

. . JOHN DAY RIVER AT CLARNO, OREG.
Location.—In the NE. }eec. 32, T.78,R.19E,, at Clarno higl way bridge, 14
miles east of Antelope. L

DrANAGE AREA.—Not measured.

Recorps AvuLABLE.-—ApﬁI 1, 1914, to September 30, 1915, when station was
discontinued.

Gacee.—Chain gage on rail of bridge, read by C. T Craig.



JOHN DAY RIVER BASIN. a7

DiscHARGE MEASUREMENTS.—Made from highway bridge. .

CHANNEL AND CONTROL.—Gravel and silt; may shift in extreme flood.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.4 feet April 4
(discharge, 6,250 second-feet); minimum stage recorded, 0.60 foot Septeml: er8and
9 (dmcharge, 65 second-feet).

A high-water mark of 19.8 feet was determined in 1914 for a flood which
occurred about 1894 (discharge estimated from an extension of rating curve as
85,000 second-feet). Minimum for 1915 probably lowest for some time

WiNTER FLoW.—Stage-discharge relation affected by ice for short periods.
Diversions.—Station below practically all diversions from John Day River.
Reauration.—None.

Accuracy.—Results good.

Discharge measurements of Jokn Day River at Clarno, Oteg., during the yea~ ending
Sept. 80, 1915.

Date. Made by— e, | e, || Date. |- Madeby— ronge | .

Féet, | Sec.. Feet. | Sec1t.
Oct. 13 | C. @, Paulsen.......... 175 | ° 872 || Aug. 27 | P. V. Hodges. ......... 070 12
Jen. 13 175 | 3% 27 .2 e iOmmeene o b T
Juno 8 81| 1,540

Daily discharge, in second-feet, of John Day River at Clarno, Oreg., Jor the year ending
Sept. 80, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. [ July. | Au>. | Sept.
300| 420| 420) 395| 480 850)]4,600|1,600]2,300| 220| 200 72
300 4201 370 940 | 4,280 | 1,600 |.2,560 | . 420 | 370 75
00| 420{ 370] 480 [1,210] 040)4,280 [ 1,600 2,430 37| 870 81
450 370 420(1,210| 040 |6,080 1,500 (2,180 | 845| 320 86
370 | 450 395 420 5| 940 | 4,920 | 1,500 | 1,940 | 345| a3 86
420| 305| 870| 395| 810)1,120|4,280 1,500 |1,820| 320( 2™ 8
395 895| 345 395| 690 985]8,660|1,600(1,600] 300| 202 68
370| 385| 845] 395| 620| 940)3,000|1,600)|1,500| 280{ 25 65
370| 395! 320! 370 620 2,820 | 1,710 | 1,400 | 585 | 2°5 85
370 | 395| 320| 420 620| 850 (2,560]1,710 1,300 585| 2'S 72
420 420] 320| 420| e690| 810]2,4301,820]1,260 1,030 184 2
35| 420 3800| 420 810 | 2,430 | 2,180 | 1,260 | 600 | 156 81
370 395| 800| 395| 620 810(2,600]2,430|1,400f 550 156 88
370 | 395| 280| 395 20| 985 (2,600]2,600 1,500 480| 132 93
395 305| 280| 395| 550)1,400 2,560 | 3,230 | 1,400 | 450 122 o
870 | 420] 300| 370 | 4802 2,430 | 3,000 | 1,210 | 420 122 i1
370 [ 420 280 370( 515(2,080 2,180 (2,820 [ 1,030 ( 450 | 122 200
370 370| 230| 320 2,080 | 2,300 | 2,560 | 895 | 420 115 200
420| 370| 262| 280| 690 |2,300]2,180|2;600| 850| 370 U 200
480 370 184| 320 985 2,180 2,060 [ 2,560 770 870} 102 200

i |
480 | 320| 245 2,060 [ 2,430 | 690 | 370| 12 200
550 | 320 2301 2,060 [ 2,300 | 680 370| 103 200
320 | 245 2,060 | 2,300 | 655 | 320( 102 184
480 | 3870| 245 1,820 | 2,430 | 620 320 97 156
550 | 370 230 1,600 | 2,560 | 550 | 280 93 144

I
26 ieiinenns 480 370| 245 1,500 { 2,430 | 550 | 262 93 156
27. 4 450) 395 280 1,300 | 2,300 | 550 86 156+
28. 420 | 3951 320] 1,260 1 2,300 | 480 215 75 156
29. 420 25| 370 1,210} 2,300 | 480| 3820 72 156
30. .| 420} 420| 8370]| 1,210 | 2,20 | 480 72 156
31. cees| 420 ..., 420) 450 [.......| 4,600 .. .... 2,430 ... 245 72 |ecnens

-

Nore.—Discharge determined from a well-defined rating curve.



28 SURFACE WATER SUPPLY, 1915, PART XII—C.

Monthly discharge of John Day River at Clarno, Orey., for the year endirg Sept. 30, 1915.

Discharge in second-feet. Run-off Acon
Month, (totalin [
Maximum. | Minimum, | Mean. acre-feet). i
550 300 10¢ 25,100 | A
450 320 39 23,400 | A,
420 184 310 19,100 [ B
480 280 392 24,100 | B
1,210 779, 43,300 | A,
4,920 810 1,780 109,000 | A
6,080 1,210 2, 600 160,000 | A
3,230 1,500 2,210 136,000 | A
2,560 480 1,216 72,000 | A,
1,030 215 390 24,500 | A
370 72 164 19,100 | A
200 65 128 7,40 | B
6,080 65 904 654, 000

JOHN DAY RIVER AT McDONALD, OREG.

Locarion.—In the NW. } sec. 11, T. 1 N., R. 19 E,, at the ferry at McDonald post
office, Sherman County, half a mile below mouth of Rock Creek, 16 miles above
junction with Columbia River, and 18 miles southwest of Arlineton.

DRAINAGE AREA.—7,800 square miles.

Recorps AvarLABLE.—December 16, 1904, to September 30, 1915.

Gage.—Inclined staff in two sections on left bank, 183 feet above fe ry cable. Gage
reader, William G. McDonald.

DiscEARGE MEASUREMENTS.—Made from cable or by wading.

CHANNEL AND conTROL.—Clean gravel and sand; shifts slightly. Banks high.
One channel at all stages.

EXTREMES OF DISCHARGE, —Mammum stage recorded during year, 5.1 feet at 6 p. m.
April 4and 6 a. m. April 5 (discharge, 5,870 second-feet); minimura stage recorded,
1.02 feet Beptember 8 to 11 (discharge, 63 second-feet).

1905-1915: Maximum stage recorded, 10.38 feet February 6, 1907 (discharge,
22,800 second-feet). A flood about 20 years ago is said to have reached a height
of 12.8 feet (discharge estimated from extension of rating curve as 33,000 second-
feet), Minimum is that of 1915.

WiNTER FLOW.—Stage-discharge relation affected by ice for short periods.

Diversions.—Large part of natural low-water flow of stream diverted in the upper °
John Day Valley for irrigation. .

RecuLarion.—None. '

Accuracy.—Results excellent except for periods during whlch rive- was obstructed
by ice or was at extremely low stage.

Discharge measurements of John Day River at MeDonald, Oreg .; durin> the year endmg
Sept. 30, 1915. '

{Made by P. V., Hodges.]

Date. ' g, ch’i?g'e.
M Feet. Seeft.
e T Y 2001 1,
AUE. B8 e oot n et eanactmeaeameeaeaeamemaoenaeeeeeanaetananaetananaan 1.10 8.8




JOHN DAY RIVER

*  Daily discharge, in second-feet of John De

BASIN.
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a4 River at McDonald, Oreg., for the yea~ ending
Sept, 80, 1915. g

Day. Oct, | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May, | June. | July. { Au~. | Sept.
Leweeoeenenow.] 280} 428| 418 705 750 1,120 | 4,680 | 1,820 | 3,620 | 474! 3™ 70
2 280 42| 450 705'| 950 (1,060 | 5,140 | 1,750 | 20800 [ 306 3u 70

442 458 660 | 1,060 | 1,120 | 4,680 | 1,680 800 390 8 63
450 498| 570|1,540 (1,120 ] 5,140 { 1,610 | 2,620 | 389} 37 63
450 490 | 570 (1200 | 1,170 | 5,620 | 1,680 | 2)860 | 75| 38 72
4501 4s2| 570| 1120 11,170 | 4,910 [ 1,680 { 2,120 | 361 2° 72
450 660 900 {1,290 | 4,220 ( 1,750 | 1,820 384 xq 70
750 | 1,120 | 3,780 | 1,750 | 1,680 | 8287 2%« 63

705 1 1,120 | 3,370 | 1,820 | 1,540 [ 340] 2'3 63

705 [ 1,000 | 3,170 | 1,820 | 1,480 | 660 10 63

660 950 | 2,800 | 1,820 | 1,410 920017 19 63

750 | 950 | 2)620 | 1,970 | 1,410 | 1,060 | 196 70

750 | 1,000 | 2,620 | 2,200 | 1,540 | '850} 147 70

705 [ 1,060 | 2,800 | 2,620 | 1,680 | 705 118 80

1,120 | 2,980 | 2,980 (1,540} 570 133 82

1,610 [ 2,620 | 3,780 [ 1,410 | 508 117 82

2,360 | 2,450 | 3,570 | 1,200 458 172 7

2,200 | 2,280 { 2,980 { 1,170 8501 110 @

2,200 | 2,200 | 2,980 | 1,060 850 17 117

2,620 1 2,200 | 2,080 (1,060 | 7s0| 1| 188

2,280 | 2,280 | 2,980 950 660 172 158

2,280 (2,120 (2,080 | ss0| 60| 98] 147

2,620 | 2,120 | 2,800 | 800 | 570 '96] 143

2,800 | 1,970 | 2620 | 750 | 490] 96| 143

5,170 {1,820 [ 2,620 | 705| 450 96| 143

2,080]1,680 | 2,800 | 705| 347] 96| 143

2,620 | 1,540 | 2,620 | e60] 275] 85| 140

,280 [ 1,410 | 2,620 | 615] 227 82| 138

2360 | 1,200 | 20620 50| 199 83| 143

3,370 | 1,750 | 2,620 | 530| 204| 80| 143

5,140 |....... 2,620 |....... 218 T2 [eeenans

NoTE,—
ice Dec. 12-81;

determined from a well defined rating curve,
estimated by comparison with record of fiow at Clarno,

Stage-discharge relation effected by

Monthly discharge of John Day River at McDonald, Oreg., for the year end'ng Sept.

30, 1915.
Discharge in se -feet.
ge cond-feet. Run-oft Acon
Month. ? (totalin racy
Maximum.| Minimum, | Mean. | 8Cre-fe™%). ’
615 280 17 25,600 | A.
450 340 406 24,200 | A.
.......................... 33| 31,700 | C.
750 375 52| 35200] C.
1,540 530 889 490200 | A,
5,140 90| 1,910] 117,000] A-
5,620 1,200] 2040 175000 | A,
3,780 1,610 2,420 149,000 | A,
2, 800 530 1,420 84,500 | A.
1,080 199 511 31,400 | A,
347 72 165 10,100 | A.
158 63 100 5,860 | B.
5,620 63| 1,000 729,000
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CAMAS CREEK ABOVE CABLE O‘?.EEK, NEAR UKIAH, OI"EG.

Locarron.—In the SE. 1 sec. 4, T. 5 8., R. 32 E., at highway bridg> 200 feet above
mouth of Cable Creek and 6 miles east of Ukiah, Umatilla Count, .

DrAmnAGE AREA.—Not measured. .

RECORDS .AVAILABLE.—May 1, 1914, to September 30, 1915.

Gagr.—Vertical staff on abutment of highway bridge.

DiscHARGE MEASUREMENTS.—Made from highway bridge or by wad‘ung.

CHANNEL AND CONTROL.—Rock and gravel; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded May 1, 1914, t~ September 30,
1915, 3.2 feet at 7 a. m. April 3 (discharge, 770 second-feet); minimum stage
recorded, 0.50 foot August 29 to 31, 1914 (discharge, 3 second-feet). Diacharge
estimated to have become as low as 2 second-feet in December, 1714.

WINTER FLOW.—Stream freezes almost solid during severe winter we=ther.

Drversions.—Practically none.

REeGuraTION.—None.

Accuracy.—Results considered good except for periods during tvhich stream is
frozen, for which they are poor.

Discharge measurements of Camas Creek above Cable Creek, near Ukiah, Oreg., during
the year ending Sept. 30, 1915.

Gage Dis- . Gage | Dis-
Date. Made by— I ei?;%lt. charge. | Date. Made by- height. | charge.
Feet, | Seefr. | Feet, | Sec.-ft.
Oct. 30| C. G. Paulsen.......... 0.85 12.4 || Mar. 8| C. G. Paulsen.......... a0, 99 20.3
Jan. 10 |..... L a2, 46 3.5 || July 20| H.M. Nelson.......... .75 9.2

e Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Camas Creek above Cable Creek, near Ukwh Oreg., Jor
the years ending Sept. 30, 1914 and 1915.

Day. May. | June. | July. | Aug. | Sept. Daj. May. | June. | July. | Aug. | Sept

1224 30 22 5.5 3.2 1881 11 3.2 10
133 30 22 4.0 3.2 133 9.0 3.2 1

158 64 22 4.0 3.2 112 9.0 3.2 9.0

158 46 30 4,0 3.2 112 7.0 3.2 9.0
146 46 30| 40| 3.2 78} o 32| 10

122 40 19 4.0 3.5 64 7.0 3.2 9.0

112 52 16 4.0 3.6 64 7.9 3.5 7.0

112 52 191 40 4.6 52( 701 35| 64

146 52 16 4.0 4.6 52 7.0 3.5 6.4

133 52 16 4.0 4.0 52 7.0 3.5 6.4

1 112 16 14| ‘35| 4.0 64 4| 55( 35| 64

103 46 19 3.5 5.5 52 40 5.5 3.2 6.4

94 445 14 3.5 4.6 52 30 5,6 3.0 6.4

350 12 3.5 5.3 40 30 5.5 3.0 6.4

122 250 1 3.5 12 40 80 8.5 3.0 6.4

35)...%...0 &5 3.01ecnuun
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Daily discharge, in second-feet, of Camas Creeck above Cable Creck, near Ukiah, Oreg.,
Jor the years ending Sept. 30, 1914, and 1915—Continued.

GIACIUID AR GANRO ONPBPHW DFRPUICT GG

Day. Oct. | Nov. | Dec. | Mgr. | Apr. | May. | June. | July. | Aug. | Sept.
6.4 11 30 470 52 172 16 9.0 3.
6.4 11 26 1 420 52 153 15 9.0 3.

10 10 16 16 770 52 133 14 9.0 3.
12 10 16 16 5! 71 94 11 7.8 3.
10 10 22 19 370 133 78] 16 6.4 3.
9.0 9 11 16 290 153 71 14 6.4 3.
9.0 9 19 22 216 146 64 55 3.
7.8 10 15 22 186 133 52 16 5.5 3.
7.8 10 11 22 158 133 46 17 ‘5.5 3.
10 10 11 22 133 133 32( 18 6.5 3.
11, 9 11 26 133 129 12 4.6 3.
10 9 9 30 122 153 78] 1 4.6 -4
9.0 11 [] 35 146 158 58 11 4.6 7.
9.0 9 [ 52 118 350 9.0 4.0 7
9.0 9 4 94 108 330 46 11 4.0 7.
7.8 9 3 94 94| 250 38( 11, 4.9 7.
9.0 9 2 112 94 32 16 5.5 6.
10 9 2 158 86 216 30 15 5.5 b.
14 9 2 112 86 186 26 11 5.5 B.
14 7 2 112 78 158 2| 10 5.5 5,
14 7 3 180 78 133 26 10 4.0 5.
11 7 3 216 7 158 22 9.0 4.0 5,
10 7 3 290 64 146 26 7.8 t 0 5,
10 7 3 250 58 158 22 7.0 0 4.
10 7 3 216 52 192 19 6.4 4.0 4,
10 7 2 145 52 180 6.4 4.0 4.
10 11 3 133 52 186 19 6.4 3.8 5.
9 10 3 158 40 290 8.4 3.8 5.
7.8 10 3 40 233 19 9.0 3.8 5.
10 12 4 520 58 186 17 14 3.8 5.
11 feeeeen.. 7 520 [.-...... 158 Jeevenane 9.0 3.8 ceenan .

NorEe.—Discharge determined from a rating curve fairly well defined between 10 and 700 secmd-foet;
discharge estimated, on acodunt of ice, from observer’s notes, current meter measurements, and records
of temperature, Nov. 14-24 and Dec. 9 to Mar. 6; mean discharge estimated as 4 second-feet Yan, 1-15 and
Feb. 1-10; 3 second-feet Jan. 16-31; 5 second-feet, Feb. 11-2C; 6 second-feet, Feb. 21-26.

Monithly discharge of Camas Creek above Cable Creck, near Ukiah, Oreg., for the years
. ending Sept. 30, 1914 and 1915.

Discharge in second-feet. Run-off -
Month, (totalir o
Maximum. | Minimum,| Mean, | 8erefeet)

1914-15.

B aitats
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CABLE CREEK NEAR UKIAH, OREG.

Locarion.—In the NE. % sec. 9, T. 5 8., R. 32 E., at highway bridge about 1,000
feet above the mouth of the creek, about 6 miles east of Ukiah, Tmatilla County.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—May 1, 1914, to September 30, 1915. '

Gage.—Vertical staff on abutment of bridge.

D1scHARGE MEASUREMENTS.—Made from highway bridge or by w=ding.

CHANNEL AND CONTROL.—QGravel and rock; uneven, but practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.40 feet at 5.30
p. m. April 8 (discharge, 156 second-feet); minimum stage re~orded, 0.05 foot
August 28 to September 11 (discharge, 1.5 second-feet). Discharge estimated
to have practically ceased December 22 to 31, when stream was frozen.

WinTER FLOW.—Stream freezes and may go almost dry in extremely cold weather,

Drversions.—Probably none.

RecuraTioNn.—None.

Accuracy.—Records considered fair; those for permds during w‘uch stream was
frozen, poor.

Discharge measurements of Cable Creek near Ukiah, Oreg., during the year ending Sept. 30,
1915.

Date. Made by— ook | s, || Date. Mado by— ke | o,
Feet. | Sec. ft Feet. | Sec. ft.

Oct. 20 | C. G, Paulsen.......... 0. 26 5.3 || Mar. 8| C. G, Paulsen.......... 50.25 6.0
Jan. 10 |..... s T 2,78 19 July 20 | H. M. NelsoD........... .21 4.1

o Stage-discharge relation affected by ice.
b Water running nearly free under i me cover.

Dm'ly Mc]m‘gc, in second-feet, of Cable Creek near Ukiah, Oreq., for the years ending
Sept. 30, 1914 and 1915.

Day. May. | June. | July. | Aug. | Sept. Day. May. | June, | July. | Aug, | Sept.
70 161 13 3.0 L5 46 57 6.0 1.5 6.0
74 16| 13 2.0 L5 42 46 4.0 L5 6.0
88 281 13 2.0 1.5 37 37 4.0 1.5 4.0
88 20| 13 2.0 L5 37 37 4.0 1.5 3:6
92 20 13 2.0 1.5 32 37 4.0 1.5 4.0
64 20! sof 20| 15 28 32| 40| 15] 40
64 24 8.0 2.0 1.5 28 28 4.0 15 3.6
70 241 10 2.0 2.4 28 28 4.0 1.5 3.0
70 24 8.0 2.0 2.4 32 28 4.0 1.5 3.0
64 4] 8¢ 2.0 2.0 32 28 4.0 1.5 2.4
57 20 8.0 1.5 1.8 28 24 3.0 15 2.4
48 24 8.0 1.5 2.0 20 20 3.0 1.5 2.4
46 132 8.0 1.5 2.0 20 20 3.0 1.5 2.4
46 88 6.0 L5 2.4 21| 20 3.0 L5 2.4
52 70 6.0 15 7.2 20 20 3.0 1.5 2.4

)y 16 Jueennes 3.0 LS ...
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Daily discharge, in seoondgeet, of Cable Creck near Ukiah, Oreg., for the years ending
ept. 30, 1914 and 1915—Continued.

Day. Oct. | Nov. | Dee. | Mar, | Apr. | May. | June. | July. | Ave. | Sept.
2.4 4.0 4 4 70 22 64 8.0 4.8 L5
2.4 4.0 3 4 70 22 52 8.0 4.0 1.5
7.2 3.6 4.8 4 132 2 46 8.0 4.0 L5
8.0 3.8 4 4 88 30 42 7.2 3.0 1.5
6.0 3.0 4 5 70 32 37 7.2 3.0 L6
4.0 3.0 4 5 57| 42 32 6.0 3.0 1.5
4.0 3.0 6 .6 57 42 28 10 3.0 1.5
3.6 3.0 (] 7.2 46 46 28 13 3.0 L5
3.0 3.0 6 6 46 46 24 13 3.0 L5
40 3.0 [ 8 46 55 24 10 2.4 L5
4.0 3.0 4 8 46 52 28 9.0 2.4 1.5
4.0 3.0 6 8 46 57 42 9.0 2.4 1.8
4.0 4.0 4 10 57 60 32 6.0 2.0 4.0
3.6 4.0 4 14 46 99 24 6.0 2.0 4.0
3.6 4.0 4 35 46 7 - 24 6.0 2.0 3.0
3.0 4.0 4 30 44 64 20 6.0 2.0 3.0
3.0 4,0 3 32 46 64 19 8.0 2.0 3.0
4.0 4.0 3 37 42 57 1 7.2 2.0 3.0
6.0 4.0 3 37 42 57 16 6.0 2.0 2.4
7.2 4.0 3 37 42 55 16 6.0 . 2.0 2.0
6.0 3.0 1 35 37 46 14 4.8 2.0 2.0
4.0 4.0 0 28 42 57 13 6.0 2.04, 2.0
4.0 4.0 0 36 30 52 14 6.0 2.0 2.0
4.0 3.0 0 32 28 55 13 6.0 2.0 1.8
3.6 3.6 0 28 28 60 10 60| +20 1.8

. 3.6 4.0 0 22 26 57 12 3.6 2.0 L8
3.6 4.0 0 20 22 57 9 8.0 2.0 2.0
3.0 3.6 0 24 20 110 10 3.0 1.5 2.0
3.0 3.6 0 57 20 70 8 4.0 LB 2.0
3.6 4.8 0 70 26 68 8 7.2 L5 2.0
10 |.eeen.. 0 88 |eeeean.s 64 1........ 6.0 LEloiiaes

Nore.—Discharge determined from a rating curve fairly well defined between 5 and 300 second-feet; not
defined outside of these limits, Discharge estimatea, on account of ice, from cyrrent-meter measurements,
observer’s notes, and studies of temperature records, "Dec. 9 to Mar. 6; mean discharge estimated Jan, 1-10,
1 second-foot; Jan. 11 to Fep. 10, 2 second-feet; Feb. 11-20, 3 second-feet; Feb. 21-28, 4 second feet.

Monthly discharge of Cable Creek near zd{ciah, Oreg., for the years ending Sept. 30, 1914
and 1915.

'

Discharge in second-feet. Run-off

Month. {totelin |AcoU:
Maximum. | Minimum, | Mean, | 8cre-feet).
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DESCHUTES RIVER BASIN.,
DESCHUTES RIVER AT CRANE PRAIRIE, NEAR LAPINE, OREG.

Location.—In sec. 17, T. 21 8., R. 8 E., at outlet of Crane Prairie, above proposed
dam site and below mouth of Cultus River, and about 28 miles west of Lapine
by road.

DraiNaGE ArEA.—Indeterminate.

RECORDS AVAILABLE.—January 1, 1914, to September 30, 1915; fragmentary gage
readings 1907 to 1913.

Gace.—Vertical staff on bent of footbridge; read once a week by George E. Graft.

D1scHARGE MEASUREMENTS.—Made from footbridge or by wading.

CHANNEL AND coNTrROL—Channel, sand, and gravel, somewhat shifting; control
some distance below station, rocky and fairly permanent. Staze-discharge rela-
tion slightly affected by growth of aquatic plants and by tree felled across river
near control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.90 feet October 4
and 8 (discharge, 290 second-feet); minimum stage recorded, 1.20 feet September
26 (discharge, 145 second-feet).

1907-1915: Maximum stage from fragmentary records, 2.75 fest about July 31,
1913 (determined from high-water marks on September 15; disct arge, 531 second-
feet). Minimum stage, 1.20 feet September 26, 1915 (discharge, 145 second-feet).

WinTER FLow.—Ice jammed at the fallen tree may affect the stage-discharge relation
during extremely cold weather.

. Diversions.—None.

RecuraTion.—None.

Accuracy.—Results good except for periods during which stage-discharge relation
is affected by ice.

Discharge measurements of Deschutes River at Crane Prairie, near Larine, Oreg., during
the year ending Sept. 30, 1915.

Date. Made by— . . hgia i, chﬁze.

Feet., SecAt.
Feb, 22 | J. E, Btowart.... . oouuini it ita e eiauemceaeeaseaaanaas 1.37 161
July 28 | P. V. HOAEOS oo iere i iiciiaieaecatcnacannsaacaansanmasenaamansnan P 131 176
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Daily discharge, in second-feet, of Deschutes River at Crane Prairie, near Lapiné, Oreg.,
Jor the year ending Sept. 30, 1915.

Day. Oct, | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | Jure. | July. | Aug. | Sept.

Note.—~Discharge defermined from a fairly well-defined rating curve. Stage-discharge relatiin atfected
by ice Dec. 15-29 and Jan. 11-18,

Monthily discharge of Deschutes River ai Crane Prairie, near Lapine, Oreg., for the year
ending Sept. 30, 1915.

Discharge Discharge
in second-| FUR-Of | 4oy in second-| RO fh00
Month. feet (t"t”f"l N | racy. Month. feot (t"tif"l n Vracy.
(mean). acre-feet). (msan). acre-feet).
275 16,900 | B. 232 14,30(; \B.
228 13,600 | B. 13,100 | B.
200 3 C. 178 10,900 | B.
190 11,700 | C. 185 11,400 | B.
178 9,800 | B. 156 9, B.
198 12,200 | B.
228 13,600 | B. 189 149, 000
Nore.—Monthly mean d is average of discharge determined for days on which gage was read
except that for January and Fel , which was estimated. ,

DESCHUTES 'RIVER NEAR LAPINE, OREG.

Locarion. In the NW. % sec. 26, T. 20 8., R. 10 E., at Forest Service bridge at Big
River ranger station, 7 miles by river above mouth of East Fork, 11 miles north
of Lapine, Crook County. ' -

DraINAGE AREA, Indeterminate.

RECORDS AVAILABLE. September 22 to December 21, 1910; February 18 to Decem-
ber 31,°1912; April 7 to October 27, 1913, occasional readings; October 1, 1914,
to September 30, 1915. ‘

Gage. Vertical staff on bent of bridge; gage reader, Burton Oney.

DISCHARGE MEASUREMENTS. Made from upstream side of wagon bridge. Condi-
tions excellent.
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CHANNEL AND CONTROL. Stream bed, gravel and sand; no define? control. Channel
crooked, apparently permanent; gradient low.

EXTREMES OF DISCHARGE, Maximum unaffected stage recordel during year, 1.4
feet October 1 and 9 (discharge, 1,020 second-feet); minimum stage recorded,
0.5 foot August 9 to September 21 (discharge, 800 second-feet). Maximum stage
(ice affected), 4.0 feet December 16 and 17.

For extremes during period 1905 to 1915 see ‘‘Deschutes River near Lava’’

(p. 37).

WinTer FLOw. Stage-discharge relation materially affected by ice in December,
1914, but this condition seldom occurs. ’

Diversions. None.

ReguraTioNs. None.

Accuracy. Results considered good.

CooPERATION. (Gage readings furnished by United States Forest Service, M. S.
Merritt, supervisor.

Discharge measurements of Deschutes River near Lapine, Oreg., during the year ending

Sept. 80, 1915.

Dis-

Date. Made by— hgiz’}zﬁ;. charge. || Date. Made by— hg%!i% charge.

Feet, | Sec.-ft.
0.66 828

Feb. 19
. d . . Mar, 11 .55 827
Jan, 31| C. G, Paulsen.......... .66 892 |t July 29 .59 304

a Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Deschutes River near Lapine, Oreg., for the year ending
Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | July. | Aug. | Sept.
965 915 890 865 820 865 84( 820 820 800
965 915 865 | 865 820 890| 840 820 820 800
965 915 865 865 820 890 845 820 820 800
965 915 865 840 820 890 845 820 820 800
965 915 865 840 820 865 845 |° 820 810 800
965 915 865 820 820 865 85( 840 810 800
965 915 | 865( 820( 820 865 850 840 | 810 800
965 915 865| 820| 820| 865| 85( 840 810 800
985 915 820| 820 885| 85§ 820 800 800
965 915 | 865| 820 80| 840 855| 820| 800 800
965 820| 820| 840 855 820 800 820
940 820 | 820| 840 860 820 800 820
940 820 820| 865 860 8201 800 820
940 820 820| 865 860 820 800 820
940 820| 820| 865| 865 820 800 820
935 |. 820, 80| 860| 865| 820 800 800
930 |. 820 820| 860| 865 820 800 800
925 . 840 820 855 865 | -820 800 800
920 |. 820 820 1 . 850 865 820 800 800
915 820 820| 845| 865 820 800 800

820 | 845 866 | 820 800 800
8201 840 860{ 820 8001 . 200
8251 840 | 855] 820 800 800
830 840 850| 820| 800 800
840 | B840( 845( 820 800 800
850 ( 840( 840 820| 800 800
856 840 840{ 820 800 800
860 840 840 820 800 800
865| 840| 840! 82| 800| 800
865 | 840 840 820 800 800
885 [....... 840 820 800{......-

NotE.—Discharge determined from a well-defined rating curve. Discharge interpolated Oct. 11 to Nov.
1, Sept. 22-30, and for oceasional periods of 1to 6 days when g%ge was not read; als? Jan. 22-24 on account
of obstruction by ice. Water backed 1:1%) by ice jam Dec. 15-28; mean discharge ertimated as 850 second-
feet. Gage not read June 1-30; mean discharge estimated at 830 second-feet. .

i
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Monthly discharge of Deschutes River near Lapine, Oreg., for the year mdmg Sept, 30,

1915.
Discharge in second-feet.
. Month. . "

Maximum. | Minimum. | Mean. .
1,020 965 984 B.
965 915 938 A,
940 l..ooolo... 887 B.
890 820 854 A.
865 820 829 A.
865 820 829 A,
890 840 855 A,
865 840 862 A.
......................... 2830 B.
840 - 820 822 A.
820 800 804 A.
820 800 803 A.

The Fear.....ccemunimeniiiiiiiiicinaaaanns 1,020 800 ,858

¢ Estimated.

DESCHUTES RIVER NEAR LAVA, OREG.

LocatioNn.—In the NE % sec. 24, T. 20 S., R. 10 E., about 1} miles west of the former
Lava post office, 1} miles above the mouth of East Fork (locally callel Little
River), and about 20 miles south of Bend, Deschutes County.

DrAINAGE AREA.—Indeterminate,

REcORDS AVAILABLE.—February 20, 1905, to April 14, 1907; Apml 23, 1909 to January
21, 1911; Feknmry 23 to May 3, 1912; October 18, 1913, to January 31, 1915,
when station was discontinued.

GacE.—Inclined staff on right bank; read once a week by Mrs. C. B. Allen.

DiscHARGE MEASUREMENTS.—Made from bridge at Big River ranger statior. about
3 miles by road above the gage.

CHANNEL AND cONTROL.—River bed, sand, and gravel; somewhat shifting. Con-
trol not defined; stage-discharge relation may be affected by growth of aquatic
plants and by backwater when East Fork is relatively high.

'EXTREMES OF DISCHARGE.—Maximum open-channel stage recorded October 1, 1914,
to January 31, 1915, 8.6 feet October 20 (discharge, 1,060 second-feet); maximum
ice-affected stage, 10.5 feet December 20. Minimum stage recorded, 7.85 feet
January 31 (discharge, 882 second-feet).

1905-1915: Maximum stage recorded, 11.50 feet, November 26, 1909 (discharge
1,700 second-feet); minimum stage recorded, 7.18 feet at time of measurement,
November 8, 1911 (discharge, 739 second-feet).

WINTER FLOW.—-Ice rarely forms on this stream, but ice jams may form in extremely
cold weather.

Diversion.—None.

REeaurATION.—None.

Accuracy.—Results good, with only slight uncertainties due to effect of backater.

Discharge measurements of Deschutes River near Lava, Oreg., during the year ending Sept.

80, 1915.
Date. Made by— hﬁg’t chI;irZQ
Feet. |. Secft.
NOVe 8 | FoBy SUOWATE .« oo ee oo eo oo e e s 8.3 954
Dee. 16 |.,... 0. ... 210,45 254
Jan. 31 |'GUG. Pamlenl 111111 T 7.85 892

e Stage-discharge relation affected py ice.
Nore.—Measurements made at Big River ranger station near Lapine and referred to gage at Lava.
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Daily discharge, in secomd -feet, of Deschutes River near Lava, Oreg., for the year ending
Sept. 80, 1915.

Day. - | Oct. | Nov. | Dec. | Jan. Day. Oct. | Nov. | Deec. | Jan,

Note.—Discharge given only for days on which gage was read; determined from a weil-defined rating
curve. Discharge estimated, on account of ice, Dec. 20 and 27, from current-meter measurement made
Dec. 16 at Big River ranger station near Lapine.

Monithly discharge of Deschutes River mear Lava, Oreg., for the year end ng Sept. 30, 1915.

Mean I'is-

. Run-off { Ac-

Month. charge Il fotal in | cu-

Teot.. acre-feet. |racy.
[0 T S 1,00’ 62,700 | B.
November.. -- 978 58,200 | B.
December. . 8% 54,500 | B.
January 98 55,800 | B.

NoTE.—Monthly mean discharge is average of discharge determined for days on which gage was read.
DESCHUTES RIVER AT LAVA ISLAND, NEAR BEND, OREG.

LocaTion.—In the SE. 1 sec. 27, T. 18 8., R. 11 E., at remains of an old log bridge
half a mile above upper end of Lava Island and intake of Arnold canal, and about
10 miles south of Bend, Deschutes County.

DraNAGE AREA.—Not measured,

REcorps AvarLABLE.—January 30 to September 30, 1915, Discharge is the same as
at the stations at Benham Falls and West’s ranch, January 1, 195, to January 29,
1915,

Gaage.—Vertical staff nailed to & clump of willows on right bank about 600 feet above
the intake of Arnold canal; read three times a week by Joe Ster kamp.

DIsCHARGE MEASUREMENTS.—Made from logs of old bridge about three-eighths mile
above gage; section relatively deep and narrow; conditions fairly good.

CHANNEL AND coNTROL.—Stream bed rocky; practically permanent. Control is a
riffle just above head of Lava Island Falls; stage-djscharge relation may be
affected by changes in a wing dam used to divert water into Arold canal.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.20 feet April 5
(dlscharge, 1,540 second-feet); minimum stage recorded, 1.65 feet June 25;
minimum discharge, 1.070 second-feet (gage height, 1.68 feet) Jrly 25, 27, August,
3 to 8, September 3 to 7, 19 to 30.

1905-1915 Maximum stage recorded, 3.45 feet at pumping plant at Bend at
7.45 a. m. November 27, 1909 (discharge, 4,820 second-feet; no diversions).
Minimum stage, 3.2 feet at Benham Falls sta.tion January 4, 1912 (discharge,
1,000 second-feet).
WiINTER FLOW,—Stage-discharge relation practically never affected by ice.
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DIvERSIONS.—Quantity of water diverted for.irrigation above station regligible;
first diversion of importance, Arnold canal, just below gage. Between the gage
and measuring section water from the river passes into Lost Creek, thich dis-
charges into the lava beds east of the river. The measured flow of Lost Creek was
42 .9 second-feet February 17, 40.2 second-feet April 18, and 30.0 second-feet June
19, varying with the stage. It is believed, though not proved, that the water
diverted by Lost Creek is returned: to the river near the lower end of Lava Island
Falls.

REecuraTioNn.—None,

Accuracy.—Results good except December to January, for which discharge was
determined from 2 somewhat uncertain record below Bend.

Discharge measurements of Deschutes River at Lava Island, near Bend, Oreg., during the
year ending Sept. 30, 1915.

Date. Made by— hotee. | charge.
Feet, | Secft.
Teb. 17 L8 L
Apr. 18 2.0) 1,370
June 19 L7 1,
]

Daily dischaxge, in second-feet, of Deschutes River at Lava Island, near Bend, Orey.,
Jor the year ending Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept
§

260 | 1,300 | 1,450 | 1,340 | 1,300 | 1,140 {....... 1,080
280 | 1,300 | 1,450 | 1,340 | 1,800 |..".... 1.080 |.......
260 | 1,300 | 1,480 | 1,340 | 1,300 [ 1,1207]. ... 1,070
240 | 1,300 | 1,510 | 1,360 | 1,300 |..".... 1.070|...0 ..
230 | 1,300 | 1, 1,370 | 1,260 | 1,120°]....... 1,070
1,230 | 1,280 | 1,500 | 1,340 | 1,260 |....... 1.070 |.......

| 1,230 | 1,260 | 1,470 | 1,310 | 1,240 | 1,1007|....... 1,070

| 1,230 | 1,240 | 1,460 | 1,310 | 1,230 |...... om0,
1,240 | 1,250 | 1,450 { 1,310 | 1,230 | 1,310°}....... 1,080
1,240 | 1,260 | 1,420 | 1,310 | 1,230 |....... 1.080 |.......
1,240 | 1,250 | 1,400 | 1,310 | 1,

1,230 | 1,240 | 1,370 | 1,310 | 1,

1,230 | 1,270 | 1,370 | 1,340 | 1,

1,230 | 1,200 | 1,370 | 1,870 | 1,

1,230 | 1,320 | 1,380 [ 1,870 | 1,

1,240 | 1,320 | 1,380 | 1,370

1,260 | 1,320 | 1,380 | 1,370 | 1,

1,280 | 1,320 | 1,370 | 1,360

1,200 | 1,320 | 1,870 | 1,340 | L,

1,290 | 1,320 | 1,370 | 1,310 | 1,

1,290

1,290

1,290

1,290

1,300

1,300

1,300

1,300

NotE.—Discharge determined from two well-defined rating curves, one applicable Jan. 20 to June 25,
the other July 9 to Sept. 30, respectively; indirect method for shifting channels used June 26 to July 7.
Discharge Oct. 1 to Nov. 21 determined as sum of discharge of Deschutes River at Bend ani of
Central Ore%on, and Pilot Butte canals; Nov. 22 to Jan. 29, as sum of discharge of Daschutes hbelow Bend
and of Arnold, Central Oregon, Pilot Butte, North, and Swalley canals. Mean discharge estimated as
follows: 1,250 second-feet Dec. 7-11, 1,150 second-feet Dec. 13-17, 1,200 second-feet Dec. 19-25, 1,450 second-~
feet Dec. 27-31, and 1,500 second-feet Jan, 1-9. Discharge interpolated between results of readings three
times & week Jan. 30 to May 15 and June 24-30.
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Monthly discharge of Deschutes River at Lava Island, near Beno, Oreg., for the year
ending Sept. 30, 1915.

Discharge in second-feet.
Run-off Accu-
Month. (totalin racy.
Maximum.| Minimum. | Mean. | 2cre-feet).
1,480 1,270 1,370 84,200 | B.
1,360 1,280 | 1,320 78,600 | B.
......................... 1,260 77,500 | C.
1,530 1,200 1,430 87,900 | C.
1,300 15,230 1,260 70,000 | A.
1,450 1,2401 1,320 81,200 | A.
1,540 1,340 1,410 83,900 | A.
1,370 1,300 1,330 81,800 | A.
1,300 1,140 | 1,210 72,000 [ A,
1,140 LO0| 1,000 67,000 | B.
1,080 1,070 1,080 66,400 | A,
1,100 1,070 | 1,080 64,300 | A,
1,540 1,070 1,260 915,000

DESCHUTES RIVER AT BEND, OREG.

Location.~—In the NE. § sec. 32, T. 17 8., R. 12 E., just below the power house of
the Bend Water, Light & Power Co. at former city pumping plant at Bend,
Deschutes County, a mile above the diversion dam of the North canal of the
Central Oregon Irrigation Co.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—April 23, 1907, to October 8, 1910, and Octol or 1, 1911, to
November 21, 1914, when station was discontinued, at gage below power house;
December 22, 1904, to March 30, 1907, at Sizemore’s bridge; Oetober 1, 1910,
to' April 10, 1912, at gage above dam. ‘

GaAGE.—At pumping plant, vertical staff bolted to a boulder; above dan. vertical staff
nailed to pier of bridge over pond near right bank; zero level with crest; at
Sizemore’s bridge (prior to 1907), vertical staff spiked to bent. Gage reader,
C. A. Stanburrough.

DIsCHARGE MEASUREMENTS.—Made from a bridge a short distance above gage. Prior
to August 24, 1912, made from Staat’s bridge, three-fourths mile above the gage;
October 18, 1912, to June 1, 1913, from a cable at gage.

CHANNEL AND CONTROL.—GQGravel and boulders on which logs and drit are lodged;
somewhat shifting. . '

EXTREMES OF DISCHARGE.—Maximum stage recorded during period October 1 to
November 21, 1914, 1.55 feet October 22 (discharge, 1,480 second-fe«t); minimum
stage recorded, 1.10 feet October 28 (discharge, 1,060 second-feet).

1905~-1915: Maximim stage recorded, 3.45 feet at 7.45 a. m. November 27, 1909
(discharge, 4,820 second-feet; no diversions); minimum discharg>, 539 second-
feet August 14, 1915 (found by adding discharge of Deschutes River below Bend
and that of North and Swalley canals).

WINTER FLOW.—Stage-discharge relation not seriously affected by ice.

Diverstons.—The Arnold, Pilot Butte, and Central Oregon canals divert water above
station; records available. No other important diversions.

RecuraTION.—Discharge fluctuates owing to operation of power plemt just above
station. Gage has generally been read after load on plant has been steady for a
time.

Accunacy.—Results considered good.

No discharge measurements made October 1 to November 21, 1915.
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Daily discharge, in second-feet, of Deschutes River- at Bend, Oreg., for the period
Oct. 1 to Novw. 21, 1914.

Day. Oct. Nov. Day. Oct.

SR
O 03 o

ERBEY BEY8E

Ptk b ok ok 1t ek ot ek

B R

1,430

Note.~—Discharge determined from a well-defined rating curve. Discharge interpolated Oct. 18, Nov. 1
and 15. Discharge estimated, making allowance for change in diversions, Oct. 25, Nov. 8,9, an 113,

Monihly discharge of Deschutes River at Bend, Oreg., for the period Oct. 1 to Nov. 21,
1914,

. - Discharge in second-feet. Run-oft |, oo
Month. (totalin |70
Maximum. | Minimom. | Mean, | 8ere-fect).

OCEODBT . .ot 1,480 1,060 1,320 81,200
November 1281 . .. .. oooieeireiiiaae e 1,330 1 100 l 200 53, 700

]

L
.

DESCHUTES RIVER BELOW BEND, OBEG: ,

Location.—In the SE. } sec. 20, T. 17 8., R. 12 E., half a mile below North canal
dam and 2 miles north of Bend, Deschutee Oounty '

DrANAGE AREA.—Not measured.

Rrcorps Avamasie.—November 27, 1914, to September 30, 1915.

Gaor.—Lietz water-stage recorder on right bank; inspeeted by €. Orewile~.

Discrsrer MEASUREMENTS.—Made from cable about 50 feet upstream from gage.

CrANNEL AND conTROL—Rocky and probably permanent. Some logs and drift
lodged on the wide shallow control may affect stage-discharge relation slightly, -

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.15 feet April 5
(discharge, 1,500 second-feet); recorder not working and actual peak m~y have
been higher. Minimum stage from wa,ter-stage recorder, 0.51 foot at 2 a. m.
July 28 (dlecl'mrge, 163 second-feet). This is the lowest flow ever known at this
point; for maximum recorded see description of station at Bend (p. 40).

WinTeR rrow.—Stage-discharge relation seldom affected by ice.

_Drversions.—Btation is below the intakes of the five large canals which divert from
Deschutes River near Bend; only small diversions below.

ReauraTioN.—Flow regulated by a small hydroelectric plant at North can-l dam.

Accuracy.—Rating curve not well ‘defined above 1,000 second-feet and gag~ record
poor for certain periods in December, January, March, and September. Record |
April to June considered excellent.

Discharge measurements of Deschutes River below Bend, Oreg., during the year ending
Sept. 80, 1915.

Dis-

Dis- G
Date .| charge. Date. Made by— height. | charge.
Sec.-ft. Sec.Aft.
Nov. 28 1,210 || June 17 354
Dec. 18 1,110 2., 328
Jan. 28 1,190 [{ July 31 307
Feb. 2 1,260 || Sept. 30
Mar. 3 1,060 493

¢ Stage-discharge relation affected by anchor ice.
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Daily discharge, in second-feet, of Deschutes River below Bend, Oreg., for the year ending
Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

1,220 | 1,300 750 540 285

1,300 | 1,330 750 540 398

1,12011,360| 710| 540| 285

1,120 | 1,430 700 500 240

1,120 | 1,500 690 500 220

1,240 | 1,460 680 465 220

1,240 | 1,430 670 430 240

1,270 1, 400 660 308 240

1,300 | 1,360 660 398 240

1,270 | 1,320 705 398 240

1,240 950 660 398 285

1,240 985 365 285

1,240 | 1,020 660 365 220

120 | 1,240 985 660 450

,060 | 1,240 950 705 450 220

,060 | 1,240 950 700 365 220

,060 { 1,180 958 365 220

900 1 1,180, 900 700 350 220

860 | 1,120 850 680 340 220

1,000 | 1,090 800 660 310 240

1,000 | 1,060 750 640 310 220

290 | 1,060 | 1,090 775 620 310 220

240 | 1,060 | 1,120 800 620 285 220

300 | 1,160 | 1,150 850 620 285 | . 220

1,300 { 1,150 | 1,180 850 850 285 1%0
1,240 | 1,140 | 1,320 900 800 285 190 190 |.......
1,180 | 1,120 | 1,360 950 660 260 175 187 [.......
1,180 | 1,1 1,360 900 620 285 220 184 |.......
1,180 |....... 1,360 850 620 285 190 186 |.......
1,240 |. .| 1,330 800 620 285 260 188 338
1,240 {....... 1,300 {....... 580 |....-.. 310 180 {.......

NoTE.—Discharge determined as follows; Oct. 1to Nov. 26, by deducting dxscharge determined for North
and Swalle canals from that of Deschutes River at Bend; Nov, 27 to Dec. 12, from a feirly welldefined rat-
ing curv . 26 to Sept. 30, from a rat; eurve well defined between 300 and 1 ,000 second-feet and fairly
well deﬁned outside of these limits, terpolated, taking into account ct a‘n%grin diversions,

Dec. 27-31, May 3-7, 16-21, June 13-16, Aug. 9-14, and for period$ of 1 03 daysin Februar, ch, and April,
when recorder was not workmg properly

Monthly discharge of Deschutes River below Bend, Oreg., for the year ending Sept. 80, 1915.

Discharge in second-feet.
in s d-f Run-off oo
Month, (totalin Tacy
Maximum. | Minimum. | Mean, | 3cre-feet).
1,320 940 1,149 70,100 | B.
1,290 930 1,167 69,000 | B,
1,450 860 1,217 74,400 | C.
1,500 1,180 1, 84, C
1,240 860 1,137 62,800 | B
1,360 1,060 1,220 75,000 | C
1, 500 750 1,069 63,100 | A.
850 689 3 A,
540 37° 3 A,
398 175 239 14,600 | B.
270 170 207 12,700 | B.
338 190 217 16,500 | C.
1, 500 170 839 608,000

DESCHUTES RIVER AT TUMALO, OREG.

Locarron.—In the NE. 4 sec. 31, T. 16 8., R. 12 E., at the highway lridge in Tumalo,
Deschutes County, 3 miles below Tuma.lo Creek, and 9 miles by river below Bend;
below all important diversions.

Drainaces AREA.—Not measured.
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RECORDS AVAILABLE.—January 1, 1909, to October 15, 1912; July 14 to October 11,
1914; May 1 to July 81, 1915, when station was discontinued. Records prior to
July, 1910, questionable.

Gage.—Vertical staff on left bank about 200 yards below old gage at highway bridge
-at Tumalo which was used 1909 to 1914. Gage reader, W. R. Gerking.
DiscaareE MEASUREMENTS.—Made from wagon bridge 13 miles above gee in the
SE. }sec. 6, T. 17 S., R. 12 E.; fair section.

CHANNEL AND CONTROL.—Gravel and boulders; fairly permanent.

EMES OF DISCHARGE.—Records for 1915 cover neither maximum nor minimum.
The maximum stage ever known at the station was.in November, 1909, but the
records are poor. Minimum practically the same ag that at station below Bend.
ER-FLOW.—Stage-discharge relation probably somewhat affected by ice in ex-
tremely cold weather. |

Drversions.—Practically no diversions from Deschutes River between ﬂns station
and the one below Bend. Practically the entire flow of Tumalo Creek is
diverted except at times when there is ice or high water.

Reguration.—The operation of power plant affects the flow at Tumalo ccnsiderably
less than at station below Bend. Results considered excellent

Discharge measurements of Deschutes River at Tumalo, Oreg during the year ending
Sept. 30, 1915.

Djte. Made by— ! hgit;%(;,. charge.
t
Feet. Secft.
Nov. 25 | C. G. Paulsen. 3.21 1,360
June 23 | F, F. 1. 292
July 31| P. V. 1.91 303

Daily discharge, in second-feet, of Deschutes River at Tumalo, Oreg., for the year ending
_ Sept. 30, 1915.

Day. May. | June.| July. Day. May.| June. J'uly.v Day. May. | June.| July.

[abad el du
R

-
SPENNe

—

Nore.—Discharge determined from a well-defined rating curve.

DESCHUTES RIVER AT MECCA, OREG.

Loc¢atron.—In the SW. } sec. 20, T. 9 8., R. 13 E., at bridge at Mecca station on
Oregon Trunk Railway, Jefferson County, 13 miles below mouth of Shitike
Creek and 12 miles above moush of Warm Spring River

DrAmNAGE AREA.—Not measured.

REcorDs AvalLABLE.—June 7, 1911, to September 30, 1915.

Gage—Vertical staff fastened to tree on right bank, 75 feet above bridge. Gage
reader, E. Chaloupka,

DiscEARGE MEASUREMENTS.—Made from highway bridge.

CHANNEL AND coNTROL.—Rock and gravel; practically permanent.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.20 feet at noon
April 3 (discharge, 7,470 second-feet); minimum stage recordeéd, 1.95 feet in
August and September (discharge, 3,410 second-feet).

1911-1915: Maximum stage recorded, 5.2 feet April 13, 1913 (discharge, 9,410
second-feet); minimum stage recorded, 1.95 feet in August and September, 1915
(discharge, 3,410 second-feet).

Winter FLow.—Stage-discharge relation not affected by ice.

Diverstons.—Flow affected by same diversions from upper Deschutes River as
Bend, Tumalo, and Cline Falls stations. Summer flow of Crooked River above
head of lower canyon near Terrebonne and also that of Squaw Creek, practically
all diverted.

REeguraTioN.—None.

Accuracy.—Results considered excellent

Discharge measurements of Deschutes River at Mecca, Oreg., dur'mg the year ending Sept.

30, 1915.
Gage | Dis- ) Gage | Dis-
Date. Made by— heiz%t. charge. | Date Made by— heiggt. charge.
Feet. | Sec.-ft. Feet. | Sec.-ft.
Oct. 25 2.76 4,680 || June 28 | C. L Batchelder ....... 2,12 3,630
June 5 2.36| 4,08 || Sept 4 {-....G0.....ooiiiiiii 1.95| 3410

Daily discharge, in second-feet, of Deschutes River at Mecca, Oreg Jor the year ending
Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
6,850 | 4,380 | 4,050 | 3,610 | 8,470 | 3,470
7. 4,380 | 4,050 | 8,470 | 3,470 | 3,470
7,470 | 4,380 | 4,050 | 3,610 {-8,470 [ 3,470
7,050 { 4,380 | 4,050 | 3,610 | 3,750 | 3,470
6,650 | 4,380 | 4,050 | 3, 3,610 | 3,470
6,250 | 4,210 | 4,050 | 3,750 | 8,610 { 3,470
6,250 | 4,210 [ 4,050 | 8,750 | 8,470 | 3,470
5,860 | 4,210 | 3,900 { 3, 3,470 | 3,470
5,800 | 4,210 | 3,750 | 3,760 | 3,610 | 3,470
5,860 | 4,380 | 3,750 | 8,610 | 3,610 | 3,470

5,670 | 4,380 | 3,750 | 8,610 { 8,470 ( 3,470
5,860 | 4,380 | 3,750 | 3,610 | 3,470 | 3,470
5,860 | 4,380 | 3,750 | 3,750 |.3,470 | 3,470
5,480 | 4, 3,750 | 3,750 | 3,470 | 3,610
5 4,380 | 3,750 | 3,750 | 3,470 | 3,610

ERI

380 470 | 3,470
....... 4,380 .. s

Nore.—Discharge determinea from a well-defined rating curve,
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Monthly discharge of Deschutes River at Mecca, Orey., for the year ending Sept. 30, 1915.

Disc] e 1n second-feet.
. harge 1n t. Roft Ao
Month, (totalin racy.
Maximum. | Minimum. | Mean. acro-feet).
4,740 4,380 | 4,500 282,000 | A
4,740 4, 4,700 280,000 | A
5,100 4,210 4,580 | “%%2.000| A
4,920 4,380 4,640 285000 | A
4,740 | ™ 4,380 4,540 252,000 | A
7,260 4,740 | 5,310 326,000 | B
7,470 4,380 5,480 326,000 | B
, 740 4,210 4,380 269,000 | A
4,050 3,470 3,810 227,000 | A
3,750 3,470 | 3,580 220,000 | A
3,750 3,470 3,500 215,000 | A
3,750 3,470 3,580 213,000 | A
7,470 3,470 4,390 | 3,180,000

Nore.—Accuracy of records for April, 1013, and March, 1914, should be rated C, and A, ril 1914 B. This
rating supercedes that of A given for these months in Water-Supply Papers 365-C

DESCHUTES RIVER AT MOODY, NEAR BIGGS, OREG.

Location.—In the SE. § sec. 26, T. 2 N., R. 15 E., opposite Moody railrrad station,
1} miles above bridge of the Oregon-Washington Railroad & Navigation Co., 13
miles above mouth of river, and about 5 miles southwest of Biggv. Sherman
County.

DraNnagE ARBA.—About 9,180 square miles.

REcorDS AVAILABLE. —July 7, 1906, to September 30, 1915; October 19, 1897, to
December 31, 1899, for a station near Moro, 10 miles above mouth of river in the
NE. }sec.5,T. 1 S., R.16 E. Records for 1908 and 1910 somewhat fragmentary.

Gacge.—Staff in two sections, the lower inclined, the upper vertical. C-ge reader,
A. C. Osborn. At the Moro station gage was an.inclined staff,

DiscHARGE MEASUREMENTs.—Made from a cable about 450 feet above gage. At
Moro station made from the “free bridge” 3 miles below gage.

CHANNEL AND CONTROL.—Rock and gravel; shifting only in floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.7 feit afternoon
of April 4 (discharge, 9,850 second-feet); minimum stage recorded, 1.9 feet August
18 to September 16 (discharge, 3,600 second-feet).

1906-1915: Maximum stage recorded, 7.50 feet February.6, 1907 (discharge,
30,600 second-feet); minimum stage recorded, 1.9 feet August 18 to September
16 (discharge, 3,600 second-feet).

‘WinTER Frow.—Stage-discharge relation never affected by ice.

Diversions.—Summer discharge at this station has been progressively retuced since
about 1904 or 1905 by diversions from the upper river. Some of this water returns
but the net reduction during midsummer is now probably 15 to 20 per cent.

REguraTIiON.—None.

Accuracy.~—Results considered excellent

chharge measurements of Deschutes River at Moody, near Biggs, Oreg., during the
year e'ndmg Sept. 30, 1915.

Date. Made by— hﬁ&%&. ch]:)arjsg—e. Date. Made by— h%m ehlZ\rize.

Feet. | Secft. ' Feet. | Sec.ft.

Qct. 21 Stewart and Hodges... 2.50 5,290 || Mar. 6| C.G.Paulsen.......... 2.62 5,720

Nov. 30 | C. G. Paulsen.......... 2.45| 5,200 || Aug. 20 | P. V. Hodges........... 1.90 | 3,680
Mar. 5 ..7..d .................. 2.71 6,020
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Daily discharge, in second-feet, of Deschutes River at’Moody, near Biggs, Oreg., for the
year ending Sept. 30, 1915.

. Day. Oct. | Nov. { Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
5,020 | 5,020 | 5,020 | 5,060 | 9,400 | 5,020 | 5,020 | 3,920 | 3, 3,680
5,020 | 5,020 | 5,020 [ 5,960 | 9,400 | 5,020 | 5,020 | 3,920 | 3,920 | 3,680
5,020 | 5,020 | 5, 5,060 | 9,400 | 5,020 | 4,720 | 3,920 | 3,920 [ 3,680
5,020 | 5,020 | 5,020 | 5,960 | 9,850 | 5, 4720 | 3,920 | 3,920 | 3,680
5,020 | 5,020 | 5, 5,960 | 9,400 | 5, 4,720 [ 3,920 [ 3,920 | 3,680
4,720 | 5,020 | 5,320 | 5,630 | 8,600 | 5, 4,440 | 3,920 | 3,920 | 3,680
4,720 | 5, 5,320 | 5,630 | 8,600 | 5,020 | 4,440 | 3,920 | 3,920 | 3,680
4720 | 5,020 | 5,020 | 5,630 | 8,200 | 5,020 | 4,440 | 3,920 | 3,920 | 3,680
5,020 | 5,020 | 5,020 | 5,630 | 7,800 | 5,020 | 4,440 | 3,920 | 3,920 | 3,630
5,020 | 5, 5,020 | 5,630 | 7,800 | 5,020 | 4,440 | 3,920 | 3,920 | 3,680
5,020 | 5,020 | 5,020 | 5,630 | 7,400 | 5,020 | 4,440 | 3,920 | 3,920 | 3,680
5,020 | 5,020 | 5,020 | 5,630 | 7,000 | 5,020 | 4,440 | 3,920 | 3,920 | 3,680
5,020 | 5,020 | 5,020 | 5,630 | 7,000 } 5,320 | 4,440 | 3.920 | 3,920 | 3,680
4,720 | 5,020 | 5,020 | 5,630 | 6,650 | 5,320 | 4,440 | 3,920 | 3,920 | 3,680
4720 | 5,320 | 5,020 | 5,960 | 6,300 | 5,320 | 4,440 | 3,920 | 3,920 | 3,630
4,440 | 5,320 | 5,020 | 6,650 | 6,300 | 5,320 | 4,440 | 3,920 | 3, 3,680
4440 | 5,320 | 5,020 | 6,650 | 6,300 | 5,320 { 4,440 | 3,920 | 3,920 | 3,920
4440 | 5,020 | 5,020 | 6,650 | 6,300 | 5,320 | 4,440 | 3,920 | 3, 3,920
4,440 | 5,020 | 5,020 | 6,650 | 6,300 | 5,020 | 4,440 | 3,920 | 3,680 | 3,920
4,440 | 5,020 | 5,020 | 6,650 | 5,960 | 5,020 | 4,440 | 3,920 | 3,680 | 3,920
4,440 | 5,020 | 5,020 | 6,650 | 5,960 | 5,020 | 4,440 | 3,920 | 3,680 | 3,920
4,790 | 5,020 | 5,020 | 6,650 | 5,960 | 5,020 | 4,440 | 3,920 [ 3,620 | 3,920
4720 | 5,020 | 5,320 | 6,650 | 5,630 | 5,020 | 4,180 | 3,920 | 3, 3,920
4,720 | 5,020 | 5,960 | 7,000 | 5,630 | 5, 4,180 | 3,920 | 3,680 | 3,920
5,020 | 5,020 | 7,000 | 7,000 | 5,630 | 5,020 | 4,180 | 3,920 | 3,680 | 3,920
5,020 | 5,020 | 6,650 | 7,000 | 5,630 | 5,020 | 3,920 | 3,920 | 3,680 | 3,920
5,020 | 5,020 | 6,300 | 7,000 | 5,630 | 5,020 | 3,920 | 3,920 | 3,680 | 3,920
5,020 | 5, 5,960 | 7,000 | 5,630 | 5,020 | 3,920 | 3,920 | 3,620 | 3,920
502 | 5020 |..0__. 7,000 | 5,320 | 5,020 | 3,920 | 3,920 | 3)6%0 | 3,920
5,020 | 5,020 |-.... . 7400 | 5,320 | 5,020 | 3,920 | 3,920 | 3,680 | 3,920
5,020 | 5,020 | ...... 9,400 |.......| 5,020 |..".._. 3,920 | 3,680 |... ...

Nore.—Discharge determined {rom a well-defined rating curve.
1

Monthly discharge of Deschutes River at Moody, near Biggs, Oreg., for the year ending
Sept. 30, 1915.

Discharge 1 second-feet. Run-off oo
Month., : (total in racy.
Maximum. | Minimum. | Mean, | 3cre-feet).
5,320 4,720| 4,90] 305000 A
5,320 5020| 5280 315000 A
5,020 4,440 | 4830 297,000 | A.
5,320 5,020 5,050 311,000 | A.
7,800 5020| 5300 7000 | A
9,400 5630| 6400] 304000 | A
9,850 5320 | 7,010] 417,000 | A.
5,320 500! 5080 312000 (A
5,020 3020 | 4.390| 261,000 | A.
3920 3920 | 3o20| 2417000 | A
3,920 3,680 3,810 234,000 | A.
3920 37680 790 1000 | AL
9,850 3,680 | 4,980 | 3,600,000

EAST FORK AT MORSON’S INTAKE, NEAR LAPINE, ORY¥'*,

Location.~—In the NE, { sec. 34, T. 23 8., R. 9 E., at private road bridge about half
a mile from river road to Crescent, and 12 miles southwest of Lapine, Des-
chutes County. Up to July 27,1915, in the SE. { sec. 33, T.238,, R. 9 E., about
500 feet below the mouth of Crescent Creek, and above the propwsed intake for
the Deschutes Land Co., Carey Act segregation.

Drainage AREA.—Not measured.

RECORDS AVAILABLE.—May 26 to November 21, 1914; March 15 to September 3;0,
1915.
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Gage.—Vertical staff nailed to bent of bridge since July 27, 1915; at old location,
Friez water-stage recorder used August 13 to November 21, 1914, and vertical
staff nailed to a tree root. Gage reader, George M. Mayfield.

DisSCHARGE MEASUREMENTS.—Made by wading or from bridge.

CHANNEL AND coNTROL.—Bed composed of gravel and sand, with steep tnks of
silt, overgrown with brush; may shift in floods. Channel divided by an island
just below bridge. .

EXTREMES OF DISCHARGE.—Maximum stage recorded during period March 15 to
September 30, 1915, 4.82 feet at 3 p. m. April 3 (discharge, 233 second-feét); min-
imum stage recorded, 0.40 foot on new gage September 3 to 11 (disch~rge, 40
second-feet). -

1914-15: Mhximum stage recorded, 5.40 feet April 3, 1914 (discharge, 384
second-feet); flood of November 25, 1909, may have reached 1,800 second-feet
(estimated frgm recordsat Allen’s ranch). Minimum for 1915 was lowest in years.

WINTER FLoOW.—$tream is frozen two or three months; no winter records have been
obtained. .

DiversioNs.—A few small ditches divert above the station. -

RecuraTiON.—None.

Accuracy.—Results good except from March to May, for which time they are only
fair on account of lack of daily gage records.

Discharge measurements of. East Fork at Morson’s intake, near Lapine, Oreg., during the

. year ending Sept. 30, 1915.
Date. Made by— hgig L ch].z.l;;sg-e.
| Feet, Sec.ft.
Feb. 28 | J, E. Btewart. . ....ooo ittt it e 34,73 108
July 27 | P V. HOAgeS. - e e oe et ciime ittt atie e 53.91 68.1
a Stage-discharge relation affected by ice. b Gage height 0.70 foot on new gage.

Daily discharge, in second-feet, of East Fork at Morson’s inlake, near Lapine, Oreg., for
the year ending Sept. 30, 1915.

Day. : Mar. | Apr. | May. | June. | July. | Aung. |} Sept.

NotE.—Discharge defermined from readings on old gage and a well-defined rating curve, Mar, 15 to Jul;
27; from readings on new gage and a well-defined ratingacurv'e July 29 to Septembglrgze; giv’en only for dayg.
on which gage was read. ' -
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Monihly discharge of East Fork at Morson s intake, near Lapine, Oreg., for the year
ending Sept. 30, 1915.

Mean dis- g, Mean dis-|

; un-off Run-off

Month. chargeln| (¢otalin |Aco- Month, chargefn| (joialin |AC0U-

s"’fce‘;'éd' acre-feet), | F8¢Y- sefc(yggd- acrofeet), | F26Y-

151 4,70 | . | -Avgust............... 55.9 3,440 | B.
197 11,700 | C. September........... 42.4 2,520 | B.
156 9,59 | C. ) :
113 6,720 | B. The period..... 110 43,400
75.0 4610 | B.

NoTE.—Monthly mean is average of discharge determined for days on which gage was read.

EAST FORK AT ALLEN’S RANCH, NEAR LAVA, ORER.

LocatioN.—In the SW. } SW. § sec. 8, T. 20 S., R. 11 E., on C. B. Allen’s ranch,
about a mile above mouth-of East Fork and about a mile north of former post

. office of Lava, Oreg., 18 miles south of Bend, Deschutes Count;r.

DRAINAGE AREA.—About 720 square miles.

REcorps avamasLe.—February 17, 1905, to May 4, 1912; May 27, 1913, to Septem-
ber 30, 1915, when station was discontinued.

Gage.—Inclined staff on east bank of river; datum since January 1, 1912, 0.10 foot
higher than previously. Gage reader, Mrs. C. B. Allen.

DiscrARGE MEASUREMENTS.—Made from bridge about 200 feet below gage.

CHANNEL AND coNTROL.—Sand and clay; somewhat shifting; stage-discharge rela-
tion may be affected by growth of aquatic plants or by backwater from Deschutes
River.

ExTREMES OF DIsCHARGE.—Maximum stage recorded during year, 6.10 feet at 12
noon, April 5 (discharge, 303 second-feet); minimum stage re-orded, 4.50 feet
August 29 to September 11 and September 20 to 30 (discharge, 43 second-feet).

1905-1915: Maximum stage recorded, 11.1 feet November 25. 1909 (discharge,
2,150 second-feet): minimum stage recorded, 4.50 feet August 29 to September 11
and September 20 to 30, 1915 (discharge, 43 second-feet).

WNTER FLOW.—Stage-discharge relation seriousty affected by ice.

Driversions.—A considerable area, in small tracts, is irrigated abcve the station. .

Regurarion.—None. ’

Accuracy.—Results for 1915 considered good; those for earlier yea™s, fair.

Discharge measuremenis of East Fork at Allen’s ranch, near Lava, Orea., during the year
ending Sept. 30, 1915.

Date. Made by— h‘giagiet ch]:;fg'e Date. Made by— hfjiget ch’i‘fge
. 3 s -
Nov. 3 May 2
Dec 17
Jan. 30 |.
June 13 |.
27 |....
Feb. July 11 a
25
-
ug.
Mar. 22).....
Sept. 5
21
Apr. 4 Oct. 1

Nore~Stage-discharge relation affected by ice for measurements Dec, 17 to Mar. 1.
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Daily discharge, in second-feet, of East Fork at Allen’s ranch, near Lava, Oreg., for the year
ending Sept. 30, 1915.

Day. Qct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept.
) .

140 110 99 114 149 247 238 248 108 80 43
147 110 99 115 169 256 238 236 108 80 43
147 110 99 115 184 284 247 223 106 74 43
140 110 99 115 200 204 247 223 106 74 43
140 110 99 115 218 303 256 210 13 89 43
140 110 99 120 192 204 230 198 113 69 43
140 110 99 127 199 284 222 186 120 89 43
140 110 99 134 184 284 222 175 120 641 43
40| 110 99| 134| 170 274 2%2| 175| 120 64 43
134 110 99 134 170 256 214 186 113 64 43
134 110 99 134 170 247 | 214 175 113 64 43
134 110 99 134 170 147 230 175 108 59 46
134 104 99 140 177 256 247 175 99 59 46
140 99 140 184 265 265 175 92 59 50
154 94 99 139 184 265 230 175 92 59 50
147 89 94 134 184 256 238 164 92 54 80
140 88 93 134 192 258 238 164 92 54 50
140 89 94 131 199 247 238 154 92 54 46
134 89 94 134 199 247 230 145 86 54 46
127 89 9 134 102 | 247 210 145 80 50 43
121 89 216 128 80 50 43
121 89 210 120 80 50 43
121 94 210 20 74 50 43
127 94 236 20 74 50 43
121 99 248 120 69 50 43
121 99 260 120 69 50 43
121 99 248 120 69 46 43
115 99 236 120 69 46 43
121 99 236 113 74 43 43
121 99 223 105 80 43 43
....... 99 236 [....... 80 43 |.......

NorE.+-Discharge determined as follows: Oct. 1-20, from g fairly well defined rating curve; Oct. 21-24
by indirect method for shifting control; Qet. 25 to Nov. 29, from a fairly well defined rating curve; Nov
- 30 to Mar. 5, estimated from discharge measurements, observer’s notes, and records of temperature (stage

discharge relation affected by ice); . §to May 19,

from a well-defined rating curve.

om a well-defined rating curve; May 27 to Sept. 30

Monthly discharge of Fast Fork at| Allen’s ranch, near Lava, Oreg., for the yrar ending

Sept. 80, 1915.

i sel -feet.
Discharge in second-feet. Rur-oft | poon.
Month. (totalin \opor
. Maximum. | Minimum. | Mean. | 3¢Tefeet).
200 95 129 7,930 | C.
154 115 133 7,910 | B.
110 83 f 101 6,210 | C.
115 . 93 101 6,210 | B.
147 114 131 ,280 | B.
. 256 149 195 12,000 | B.
303 230 263 15,600 | A.:
265 210 233 14,300 | A.
248 106 163 9,700 | A.
120 69 93.1 5,700 | A.
80 43 57.9 3,560 | A.
50 43 4.3 2,640 | B.
The year....... 303 43 137 93,100 |,

GEESCENT CREEEK AT OUTLET OF CRESCENT LAKE, NEAR CRESCENT. OREG.
Locarion.—In sec. 11, T. 24 8., R. 6 E., at lake outlet, about 16 miles from Crescent,

Klamath County.
DRrAINAGE AREA.—B5 square miles.

RECORDS AVAILABLE.—January 11 to September 6, 1911; January 1, 1912, to July 31,

1915, when station was discontinued.
19415°—18—wsp 414—4
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Gage.—Vertical staff on left bank. Gage reader, David Lynes. During 1911 a
vertical staff gage was maintained by the Hunter Land Co. No determined rela-
tion between datum of 1911 and that maintained from 1912 to 1915. ‘

Discearee MEASUREMENTS.—Made by wading near the gage.

CHANNEL AND coNTROL.—Gravel; not likely to shift; some drift logs jammed at gage
section at lake.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.10 feet May 14
and June 5 to 26 (discharge, 61 second-feet). Recordsof minimum stage August
to October are not available.

1911-1915: Maximum stage recorded, 1.70 feet June 9 and 13, 7912 (discharge,
181 second-feet); peak may have been higher, as gage was read only occa,smnally
A measurement made July 22, 1904, gave 195 second-feet, and the maximum that
year was probably at least 250 or 300 second-feet.

WinTER FLOW.—Stage-discharge relation probably unaffected by ice.

Drversions.—None.

REecuraTioNn.—None.

Accuracy.—Results fair.

Discharge measurements of Crescent Creek at outlet of Crescent Lake, near Crescent, Oreg.,
during the year ending Sept. 30, 1915.

Date. - Made by— hgizflzx?;. eh];;sg-e‘
Fect. SecAt.
Feb. 26 | J.E. 8tewart. .. i, 0.86 29.6,
July 26 | P. V. HoAgeS. ..ot iiitae it aaaaas N .65 19.8

v

Daily discharge, in second-feet, of Crescent Creek at outlet of Crescent Lake, near Crescent,
Oreg., fm' the year ending Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June, | July.

Nore.—Discharge determined from a fairly\ well-defined rating curve; given only for days on which
gage was read. / ~
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Monthly discharge of C’reswnt Creek at outlet of Crescent Lake, near Crescent, Oreg., for
the year ending Sept. 80, 1915.

Mean ’ Mean
Run-off h Run-off
Month. dischargel (oot | Accu- Month. (totalin |Accu-
N mfeet. | acre-feet). | T3¢V ins‘eeecton | acre-feet), | 18T
35.0 2,150 | B. || Apriloeeereoonee. 32.5 1,930 | B.
7.4 220 | B, ORI 55.2 3300 | B.
320 1970 | B. || Jude Il 61.0 3,630 | B.
27.0 reeo | B, || July. oIl 33,2 2040 | B.
2.2 1,620 | B.
31.0 1,910 | B The period.....|-......... 22, 500

NoTe.—Monthly mean is average of determinations of discharge for days on which gage was read.

ARNOLD CANAL NEAR BEND, OREG.

Locarion.—In the SW. % sec. 23, T. 18 ., R. 11 E., about a mile below intake of
canal, and 9 miles south of Bend, Deschutes County

RECORDS AVAILABLE. —April 10, 1914, to September 30, 1915; information sufficient
for a rough estimate, October, 1912, to March, 1914.

Gaae.—Vertical staff on side of flume. A gage one-half mile above, in the NE.
4 sec. 27, was used up to April 30, 1915. O. C. Bowman and Joe Stenkamp,
gage readers.

DiscrarcE MEASUREMENTS.—Made from collar of flume near gage.

CHANNEL AND CONTROL.—Flume 12 feet wide; gradient fairly steep.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2,20 feet August
11 to 14 (discharge, 112 second-feet). This is greatest flow ever diverted. Ditch
dry at various times during year.

Accuracy.—Results considered good. ,

Asnold Canal diverts water from the right bank of Deschutes River at the head of
Lava Island, in the SW. % sec. 27, T. 18 8., R. 11 E., and irrigates land south and east
of Bend lying above the Central Oregon Irrigation Co.’s Carey Act segregation. There
may be a slight leakage between the old and new stations. The latter is at the point
where the canal turns away from the river. .

chharye measurements of Arnold Canal near Bend, Oreg., during the year ending Sept.

30, 1915.
' Gage | Dis- e | Dis-
Date. Made by— bk | chars. | Date. Made by— hotis. | charge.
Feet. | Sec.-ft. Feet, | Sec.-ft.
Jan. 30| C. G. Paulsen 1.46 45.4 | Bept. 29 | Henshaw and Batchel-

June 19 2.10 9.9 der.eeeeniiniiaaiian 2,05 88.7
Aug. 1 P.V.H 0dges..coovenan. a2.15 111.0 29 [aennn do .................. al, 95 88.0

1916. |-
Feb. 21 | P.'V, Hodges.......... 1.3¢ 33.9

e Referred to new gage one-half mile below former gage.



52 SURFACE WATER SUPPLY, 1915, PART XII—C.

Daily discharge, in second-feet, of Arnold canal near Bend, Oreg., for the year ending Sept.

30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
52 [ 35 30 0 0 37 0 66 92 108 104
52 21 35 30 0 0 37 36 66 92 | 108 1
52 21 35 30 0 0 37 36 66 92 108 104
52 21 35 30 0 0 37 38 66 92 108

0 46 35 0 0 0 37 38 70 92 108 100
0 46 35 0 0 0 37 38 73 92 108 104
0 46 35 0 0 0 37 38 73 96 108 88
0 46 0 0 0 0 37 48 80 96 108 88
0 46 0 0 0 0 37 48 96 108 88
0 23 ] 0 0 0 37 48 80 96 108 88
0 0 0 0 0 0 48 48 80 92 112 88
1] 0 0 0 0 0 48 54 80 92 112 88
0 0 0 0 40 0 48 54 80 92 112 76
0 0 0 1] 40 0 48 54 80 92 112 66
0 0 0 0 40 0 48 54 80 92 96 66
0 0 0 0 20 0 48 80 92 96 73
0 0 0 0 0 12 48 48 80 92 96 80
0 0 0 0 0 23 48 48 80 92 96 88
0 0 0 0 0 48 48 80 96 104 92
0 0 0 0 0 30 48 48 84 96 104 92
0 0 0 0 0 32 48 60 .78 108 104 92
0 0 0 0 0 32 48 66 84 108 104 88
0 0 0 [1} (] 32 48 66 84 108 104 92
0 35 [} 0 0 32 48 66 84 108 96 92
0 35 0 0 21 32 0 66 84 104 96 92
0 35 0 0 21 32 0 66 84 104 96 92
0 35 0 0 0 34 0 66 84 104 96 92
0 35 30 0 0 37 0 66 84 104 96 92
0 35 30 0 0 37 10 66 -88 108 96 92
0 35 30 0....... 37 4 66 88 108 96 .88
0 ... 30 (1) I 37 |eeenenn 66 |....... 108 104 |...o.oo

Norm.——Discharfe determined from rating curves as follows: Oct. 1 to Mar, 16, well deﬂnéd; Mar. 17 to
Apr. 30, fairly well defined; May 1 to Sept. 30, well defined.

Monithly discharge of Arnold canal near Bend, Oreg., for the year ending Sept. 30, 1915.

Discharge in second-feet.
Runoft |,...
Month, (totalin racy.
Maximum.| Minimom. | Mean, | 8¢re-fo0t).
L
52 0 6.7 412 | B.
46 0 18.7 1,110 | B.
35 0 11.8 726 | B.
30 0 3.9 240 | B.
40 0 6.5 361 | B.
37 0 15.0 922 | B.
48 0 35.2 2,090 [ B.
66 0 51.2 3,150 | B.
88 66 79.1 4,710 | A,
108 92 97.9 3 A,
112 96 103 ,330 | A,
104 66 89.3 5,310 | A,
112 0 43.4 31,400

CENTRAL OREGON CANAL NEAR BEND, OREG.

LocaTtioN.—In the NE. % sec. 7, T. 18 8., R. 12 E., at a flume section about half a
mile below point where waters in main diversion canal are divided between
this canal and the Pilot Butte canal; about 2 miles south of Bend, Deschutes
County.

RECORDS AvAILABLE.~—May 11, 1905, to September 30, 1915.

Gage.—Vertical enameled staff nailed to inside of ﬂume on right side. Gage reader,
N. P. Vinyard.

DiscHARGE MEASUREMENTS.—Made from yoke of ﬂume at gage section.,
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CHANNEL AND CONTROL.—A plank flume of rectangular cross section witl battened
seams. Flume rather unstable but the rating appears not to change.

ExTrEMES OF DISCHARGE.—Maximum stage recorded during year, 3.5 feef July 5 to
29,August 1 to 14, 16 to 30, September 1 to 7 (discharge, 341 second-feot). This
is the greatest amount ever diverted, but was equaled“August 18, 1914, Canal
dry at various times.

WinTER FLOW.—Canal operated in winter, but only during periods of moderate cold,
for furnishing water for domestic use. The fall through the section at the gage
is sufficient to maintain open channel at all times.

Accuracy.—Results considered good.

CoorerATiON.—Gage records furnished by Central Oregon Itrigation Co.

Central Oregon canal diverts water from the right bank of Deschutes River in the
NE. 1 sec. 13, T. 18 8., R. 12 E., and irrigates land lying to the east of Bend and in
the vicinity of Powell Buttes.

Discharge measurements of Central Oregon canal near Bend, Oreg., during the vear ending
Sept. 80, 1915.

Date. Made by— hﬁ?ﬁ. ehr.;?g-e Date. Made by— h(e}ig;ft. ahglrsg-e.

Bec.-ft. Feet. | Sec.-ft.

Apr. 22 Aug. 1) P.V.Hodges.. 3.50 341
June 19 |.. 314 || Sept. 29 | Henshaw and Batchel-

20 .. 309 L 1 2.98 266

Daily discharge, in second-feet, of Central Oregon canal near Bend, Oreg., for the year
ending Sept. 30, 1915.

Day. Oct. | Now. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
0 0 0 0 0 0 0 212 327 341 341
0 0 0 0 0 [ 0 246 235 2712 341 341
0 0 0 0 0 0 0| 259| 286 327 341 341
0 0 170 0 [ 0 0 272 285 327 341 341
[ 0 170 0 -0 0 0 22| 299 341 341 341
0 0 85 0 0 0 0 313 341 341 341
0 1] 0 1] [ 0 0 272 327 | 341 341 341
ol -0 0 0 0 0 0| 285 327 341 341 327
0 0 0 0 0 0 0 299 341 341 327

100 170 0 0 0 [i] 37 209 327 341 341 327
200 170 0 0 0 1 118 299 327 327 341 327
100 85 0 0 0 22 152 299 327 327 341 299
0 0 0 0 0 P1d 158 | 313 327 327 341 299
0 0 0 0 [} 32 158 299 327 341, 209
0 0 0 o 0 0 158 209 134 321 327 299
0 0 0 0 (] 0 158 299 313 341 341 209
0 0 0 0 0 49 158 272 341 341 285
0 0 0 I] 67 49 182 220 327 341 341 272
0 0 0 0 134 123 194 220 327 341 341 272
0 0 0 0 0 123 220 | 246 327 341 341 272
0 .0 0 0 134 146 246 246 327 341 341 272
0 0 0 0 134 73 246 246 3271 341 341
0 0 0 0 134 0| 246 2461 827| 341 341 272
0 0j- 0 0 25 0 246 | 246 | 327 341 341 272
188 0 0 0 12 0 233 | 246| 327| 341 341 272
188 0 0 76 12 0 233 246 | 827 3841 341 212
188 0 0] 152 6 0] 233 827| 341 341 272
94 0] 170 0 246 246 | 327 | 341 341 272
0 4] 134 0 212 327 | 341 341 202
0 0 51 0 272 272 341 327 341 272
(1 J5 R 0 0f...... Joore....... 313 | 327 |e......

Nore.—Discharge determined from a well-defined rating curve.
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Monithly discharge of Central Oregon canal mear Bend, Oreg., for the year ending
Sept. 80, 1915.

Discharge in second-feet. Run-off A
Month, (totalin 60U~

Maximum. | Minimum, | Mean, | 8cre-feet). | ™
200 0 34.1 2,100 i D,
170 0 14.2 8451 D.
170 ol 2.2 1,55 | D.
152 0 9.8 603 | D.
134 of 25 1,310 | C.
146 0 2.1 1300 | C.
272 0 139 8,270 | B.
313 220 267 16,400 | B,
341 131] 33 18600 | A.
341 22| 33 20,500 | A.
341 327 340 20,900 | A.
341 272 300 17,900 | A,
341 o 152 110,000

PILOT BUTTE CANAL NEAR BEND, OREG.

Locatron.—In the NE. } sec. 7, T. 18 8., R. 12 E., at a point in the canal directly
opposite gaging station on Central Oregon canal, half a mile belov’ the point where
the waters are divided between this canal and the Central O egon canal, and
about 2 miles south of Bend, Deschutes County.

RECORDS AVATLABLE.—March 6, 1905, to September 30, 1915.

Gaee.—Vertical staff on right bank. Gage reader, N. P. Vinyard.

DiscHARGE MEASUREMENTS.—Made by wading at the gage or from a highway bridge

+ balf a mile below the gage.

CHANNEL AND coNTrROL.—Channel, gravel and sand; control partly -solid rock;
practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.95 feet July 15
to 29 and August 6 to September 11 (discharge, 56 second-fect); canal dry at
various times.

1905-1915: Maximum stage recorded, 3.10 feet June 8, 11 to 16, July 19 10 21,
1918 (discharge, 244 second-feet).

WintEr FLOw.—Canal operated intermittently durmg ice season to provide water
for stock and domestic use. Stage-discharge relation not affected by ice.

Accuracy.—Results good.

Pilot Butte canal diverts water from the left bank of Deschutes hiver, in the NE.

}sec. 13, T. 18 8., R. 12 E., in a flume common to it and the Centl Oregon canal,

for irrigating lands lying mostly north of Bend and extending nearly to Crooked River.

North canal also diverts water into the Pilot Butte. ' \

Discharge measurements of Pilot Butte canal near Bend, Oreg., during the year e'ndmg
- Sept. 80, 1915,

Date. Made by— | nogt. | chasge.

‘ Feet. Secft.
June 19 ) F. F. Henshaw. . cueeuaroocieaceareccccaacaacsnsccnseanaancccnascncscnes 1.87 48.8
Sept. 29 | Henshaw and Batchelder....c.veveecosnaiacnccracncncmraracsaccnacacanes L7 35.2
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Daily dwaharge, in second-feet, of Pilot Butte canal near Bend, Oreg., for the year mdmg
Sept. 80, 1915.

Day. Oct. | Nov, | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
0 Q 0 27 0 0 0 27 34 51 42 56
0 0 [} 14 0 0 0 27 34 42 56
0 0 0 0 0 ] of 2 34 51 42 56
0 0 0 0 0 27 0 27 34 51 42 56
0 0 0 0 0 27 0 27 38 51 49 56
0 0 0 0 0 27 0 46 b1 56 56
8 0 0 0 0 14 0 34 46 51 56 56
16 0 0 0 0 0 0 B4 46 44 56 56
16 0 0 0 0 0 0 3 46 38 56 56
8| 16 0 0 0 0 4 34 46 38 56 |- 56
8 16 0 0 0 0 15 34 42 38 56 56
0 8 0 0 0 0 24 34 49 38 56 51
0 0 0 0 0 0 24 34 51 36 56 51
0 0 0 o} 0 0 12 34 51 40 56 51
0 0 0 0 0 0 0 34 44 56 51
0 0 0 0 0 0 9 34 49 b6 56 51
] 0 0 0 0 0 24 34 51 56 56 42
0 0 0 0 14 0 27 30 51 56 56 34
0 0 0 0 27 0 27 28 51 56 56 34
0 0 0 0 27 10 27 30 51 56 56 34
0 0 0 0 24 27 30 51 56 56 34
0 04 0 0 12 33 b1 56 56 34
0 0 0 , 0 0 27 34 51 - 56 56 34

b 0 0 0 0 0 27 34 51 56 56 34
21 0 0 (i} 4] 27 34 51 56 56 34
21 0 0 14 0 27 30 51 56 56 34
21 27 0 27 0 27 34 51 56 56 2
10 14 0 14 0 27 34 51 66| . 56 34
0 36 0 0. 0 27 33 51 56 56 34
0 0 0 0l 0 27 34 51 46 56 34
(1) R 27 0 0f...... i 34 ....... 42 1 56 |oeeunnn

NoTE.—Discharge determined from a rating curve well defined between 15 and 60 second-fcet.

Monthly discharge of Pilot Butte canal near Bend, Oreg., for the year ending Sep*. 30, 1915.

Discharge in second-feet. Run-off Aot
Month, - (tota: in racy.
Maximum. | Minimum. | Mean, | Bore-feet).
21 0 4.2 258 | D.
36 0 3.9 232 | Q.
27 0 0.9 55 | D.
27 0 3.1 191 | D,
27 0 2.9 161 | D.
27 0 4.5 277 | D.
27 0 15.4 916 | B.
34 27 32.1 1,970 | A.
51 34 46.8 2,780 | A.
56 36 50.0 3,070 | A.
56 42 54.0 3,320 | A.
56 34 45.2 2,690 | A.
56 0 22.0 1%,900

NORTH CANAL NEAR BEND, OREG.

Locarion.—In the NE. % sec. 29, T. 17 8., R. 13 E., about 500 feot below bridge on
road to Tumalo, one-fourth mile below intake, and about a mile nortl- of Bend,
Deschutes County.

RECORDS AVAILABLE.—June 14, 1918, to September 30, 1915.

Gage.—Painted on left side of concrete lining of flume. Gage reader, C. Orewller.

DiscHARGE MEASUREMENTS.—Made from plank across canal.
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CHANNEL AND coNTROL.—Concrete lined section extends about 1,000 feet below gage;
below this point the canal is unlined and sides and bottom zre very rough.
Changes in unlined section may affect stagb-discharge relation.

EXTREMES OF DIsCHARGE.—Maximum stage recorded during year, 5.95 feet July 24
to 29 (discharge, 300 second-feet). Canal dry at various times.

1913-1915: Maximum discharge recorded, 304 second-feet (gage height, 5.85
feet) August 7 to 18, 1914.

Winter FLow.—Only a small quantity of water diverted in winter for stock; stage-
discharge relation not affected by ice. '

Accuracy.—Results considered good.

North canal diverts water from the right bank of Deschutes River at a concrete
dam about 60 feet high, in the NE. % sec. 29, T. 17 8., R. 13 E., and extends east-
ward for about a mile, where it discharges the water into Pilot Butte canal.

Disgcharge measurements of North canal near Bend, Oreg., during the year ending S;zpt. 30,
1915. '

Gage | Dis- Gage | Dis-
Date. Made by— heiag%t. charge, || Date: Made by— height. | charge.
Feet. | Sec.-ft. R Feet. | Sec.-ft.
Apr. 18 3.88 Sept. 30 | Henshaw and Batchel-
22 |.. 4.56 201 der. 5,20 27
June 17 -+ 5.81 303 30)..... d 3.10 106
20 5.89 294 30 | 120 28.6

Daily discharge, in second-feet, of North canal near Bend, Oreg., for the year ending
Sept. 80, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. |. Apr. | May. | June. | July. | Aug. | Sept.-
0 68 1] 0 245 245 296 206 206
0 0 0 0 0 224 259 296 206 296
1] 0 1] 51 0 259 259 206 206 296
54 0 0 102 0 252 266 296 296 206

107 1] 0 102 0 245 273 296 296 296
54 ] 0 0 0 245 288 | 296 296 296
[1] 0 0 0 0 245 288 206 206 296
0 0 1] 0 0 245 288 296 206 288
0 0 0 (1] 1] 245 | . 288 296 206 - 273
0 0 (] 0 o 2¢5| 288| 206 296 273
0 0 0 0 92| 245| 288 206 | « 206 238
0 0 0 0 102 250 288 206 296 238
1] 0 0 1] 102 259 288 206 206 238
0 0 0 0f 12 259 288 206 296 231
0 [} 17 0 142 259 288 296 296 224
0 0 16 0 142 259 288 206 206
0 (1} 16 0 154 119 288 296 296 217
[1] 0 30 0 154 45 288 296 206 217
16 12 64 0 154 252 206 296 296 217
16 [i] 72 0 161 252 206 296 296 217
0 0 82 0 189 252 206 | 296 206 231
0 0 102 59 203 252 206 296 26 21 .
0 Q (1} 112 203, 252 296 296 296 245
0 0 1] 130 203 252 296 304 206 245
0 0 0 130 203 22 206 304 206 245
0 30 0 0 203 126 296 304 296 245
[1] 60 0 0 203 116 296 304 296 245
0 60 0 0 217 231 296 304 296 245
0 0 0 0 217 21 296 304 296 245
28 [1 1 PR 0 38 231 296 288 206 245
64 [+ PO, 0 livaeens] 238 |oeeenns 280 296 |......n

Nore.—Discharge determined from a well-defined rating curve. ’,
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Monthly discharge of North canal near Bend, Oreg., for the year ending Sept. 30, 1915,

Discharge in second-feet. Runoft room
Month. (tota'in Tacy.
Maximum.| Minimum. | Mean, | 8crefret). :
182 ki 148 €,100 | A,

148 0 78.4 4,670 | B.

w8 4 BB

8 . .

102 [1] 14.2 789 | D.

130 0 22.1 1,360 | D.

238 0 13 6,720 | B.

259 116 235 14,400 | A,

296 45 287 17,100 | A,

304 280 297 18,300 | A,

296 296 296 18, A,

296 217 253 15,100 | A,

304 ] 147 107,000

SWALLEY CANAL NEABR BEND, OREG.

LocatioN.—In the NE. % sec. 29, T. 17 8., R. 12 E., about 100 yards above road cross-
ing, one-fourth mile below intake of canal at North canal dam, and about 1%
miles north of Bend, Deschutes County.

RECORDS AvamaBLE.—June 1, 1913, to September 30, 1915.

Gaer.—Vertical staff on right bank at lower end of intake flume. Gage reader,
Charles Orewiler. ]

DiscHARGE MEASUREMENTS.—Made from plank laid across flume.

CHANNEL AND CONTROL. ——Earth canal of regular cross section and practically perma-
nent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.1 fest August
27 to 30 and September 2 to 4 (discharge, 87 second-feet). Thisis pro‘wa.bly the
maximum quantity ever diverted. Canal dry at various times.

Accuracy.—Results considered good.

Swalley canal diverts water from the right bank of Deschutes River at the North
canal dam, in the NE. } sec. 29, and irrigates the Carey Act segregation of the Des-
chutes Reclamation & Irrigation Co., north of Bend and west of the APilot Butte tract.

Discharge measuremenis of Swalley canal near Bend, Oreg., during the yegr ening Sept.

30, 1915.
Date. Made by— ke | cioo, || Dater Madoby—  |pda%¢ | DE
Feet. | Sec.-ft. Feet. | Seeft.
Nov. 24 | C. G, Paulsen.. 1.12 28.6 || June 20| F. F. Henshaw,....... 1.92 75.5
28 . .79 13.8 || Sept. 30 | C. L. Batchelder....... 1.80 65.6
Apr. 18 14] 4.3

L 4
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Daily discharge, in second-feet, of Swalley canal near Bend, Oreg., for the year ending
Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
43 38 14 6 5 23 28 43 57 80 18 66
38 38 14 19 5 2 28 38 57 80 46 87
38 38 14 28 5 2 28 38 57 80 80 87
38 38 14 28 ] 2 28 38 - 57 80 80| 87
38 38 14 28 5 2 28 38 517 80 80 80
38 38 14 28 5 12 28 38 60 80 80 80
38 38 14 28 5 33 28 38 60 80 80 80
38 38 14 28 5 38 28 38 60 80 80 73
38 38 14 28 5 38 28 38 60 80 80 73
38 38 14 28 5 38 28 0 63 80 40 73
38 38 14 23 5 38 28 57 66 80 0 73
38 38 14 18 5 38 28 57 66 40 23 73
38 38 1 18 5 38 28 57 66 12 80 73
38 38 2 18 5 38 28 57 66 48 73 73
38 38 18 5 28 28 57 66 80 73 73
38 33 2 18 18 28 28 57 66 76 46 73
38 38 2 18 18 23 45 48 66 80 23 73
38 38 2 23 18 18 45 54 66 80 73 73
38 38 0 23 18 28 43 63 80 80 73 3
38 38 0 23 18 28 43 60 80 80 3 73
38 38 0 23 20 28 43 57 80 80 0 3
38 38 0 23 23 23 43 57 80 80 73 73
38 38 0 23 23 23 43 57 80 80 73 73
38 38 0 23 23 28 43 57 80 80 73 73
38 38 0 2 23 28 43 57 80 80 73 73
38 38 0 23 23 28 43 57 80 80 73 73
38 38 0 23 23 28 43 57 80 80 87 73
38 38 0 2 23 0 43 57 80 0| .87 73
38 33 0 23 0 43 57 80 80 87 73
38 14 0 23 0 43 57 80 40 87 73
38 |....... 6 5 0feeennns 57 |caeenn 0 66 |..... .

Nore.—Discharge determined from a well-defined rating curve.

Monthly discharge of Swalley canal near Bend, Oreg., for the year ending Sept. 30, 1915.

Discharge in second-feet.
rscharge Runoff |,o.
Month, (totalin '
Maximum.| Minimum, | Mean | 3credeet). S
3 38| 282 2,350 | A,
38 14 32 2,910 [ AL
14 0 6.4 394 | B,
28 5 21 1,360 | A.
23 5 12.4 B.
38 0 22.0 1,350 | A.
45 28 35.1 2,000 | A.
63 0 49.7 3,060 | A,
80 57 69.2 4120 | A.
80 0 68.9 £210 | A
87 o| 69 3030 | A-
87 66 749 4,460 | AL
87 0 41.8 30,300

-
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TUMALO CREEK NEAR BEND, OREG.

Location.—In the SE. 1 sec. 23, T. 17 8., R. 11 E., one-fourth mile above t-e diver-
sion dam. of the feed canal of the Tumalo project, half a mile below highway
bridge on Bend-Sisters road, 4 miles above mouth and 4 miles northwest of Bend,
Deschutes County. .

DrAINAGE AREA.—B7 square miles.

RECORDS AVAILABLE,—OQOctober 6, 1906, to September 30, 1915 (fragmentary). Until
May, 1914, this station was maintained in winter months only to insure a year-
long record on the stream. The upper station is somewhat isolated and sometimes
inaccessible in winter.

Gacer.—Since April 27, 1915, Stevens continuous water-stage recorder referred to
vertical staff nailed to overhanging stump. Staff gage read November, 1910, to
April 26, 1915.. J. C. Stiles, gage reader. Previous records at diﬁerent site.

DiscHARGE MEASUREMENTS.—At ordinary stages, made by wading near the gage; at
flood s , from a large tree fallen across stream about 200 yards blow gage.

CHANNEL AND CONTROL.—Rocks and gravel; not likely to shift greatly.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.11 fee* at mid-
night June 7 (discharge, 221 second-feet; total, including diversions, 223 second-
feet). Minimum stage recorded, 1.17 feet at 6 p. m. September 18 (discharge,
41 second-feet; total, including diversions, 44 second-feet).

1906-1915: Maximum stage recorded, 3.8 feet at old gage November 14, 1906
(discharge, estimated from extension of rating curve, 820 second-feet). The peak
of the flood of November, 1909, was probably considerably greater. lMinimum
stage was that of 1915,

WiNTER FLOW.—S3tage-discharge: relation considerably aﬁecbed by ice during
extremely cold weather.

Diversions.—Wimer and Columbia Southern canals and Anderson ditch divert
water above the station. Wimer canal was measured June 18, at which time it
carried 12.5 second-feet and Anderson ditch 4.6 second-feet. From informa-
tion furnished by engineers of the Tumalo project, an estimate of the monthly
mean discharge of the two canals has been prepared (p. 61). Water was
turned into Columbia Southern canal September 24 and turned out Ocfober 14,
1914, when the discharge of the creek increased about 18 second-feet; the mean
for period October 1 to 14 has been estimated as 12 second-feet.

Accuracy.—Results good. -

-’

Discharge measurements of Tumalo Creek near Bend, Oreg., during the year ena'mg Sept

380, 1915.
Date. Made by— hgi’;iﬁ chlgge. Date. Made by— - hﬁﬁ“ﬁ_ ch]?a{-sg-e.
Feet. Sacigi. Fee®, | Sec.-ft.
Nov. 25 | C. G, Paulsen.......... 1.36 .4 || June 18 | F. F. Henshgw..... ;e 160 | 110
Jan. 29 ..... L+ L «38.65 68.5 || Sept. 9 | Dubuis and Wallace.. 1.20 45.6
Apr. 22 | F. F, Henshaw........ 1.66 132

o Stage-discharge relation affected by ice.
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Daily discharge, in secondfeet, of Tumalo Creek near Bend, Oreg., for the year ending

Sept. 30, 1915.

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
62 103 78 62 70 68 103 121 161 110 61 50
72 130 65 76 68 112 121 150 110 62 50
64 121 78 65 70 68 112 112 140 100 64 50
62 103 75 65 70 70 103 103 150 100 61 48
62 92 78 68 72 65 103 161 91 61 48
[+ T, 5 84 78 70 72 64 94 112 172 100 62 51
) (TR 65 78 78 68 68 62 94 112 194 91 62 48
- . 64 81 76 65 70 62 94 121 172 100 61 50
| I 85 78 75 65 68 56 86 140 150 100 60 47
() I 62 78 75 [ 67 59 94| 140 130 82 60 47
1 64 80 75 65 67 64 112 130 110 73 58 47
120 cneeeeennn. 62 84 75 67 67 65 121 130 100 78 58 47
) & 64 78 74 72 67 67 112 130 110 7 47
| L S, 2 78 74 65 67 65 103 121 120 68 52 48
) ¥ T 78 76 73 65 67 65 103 112 120 66 54 47
78 78 64 68 62 112 112 120 68 54 48
80 78 72 64 72 62 121 121 130 70 55 44
81 78 72 65 75 62 130 130 120 66 52 44
81 78 71 65 72 59 140 121 110 4 52 44
81 78 70 62 73 61 150 112 100 68 51 44
81 78 69 65 70 62 140 112 110 68 51 44
78 78 68 64 68 68 130 112 110 72 51 44
78 78 67 63 68 68 121 121 130 66 50 44
76 75 66 63 72 76 112 121 120 66 50 44
75 73 65 63 72 81 121 112 100 66 50 44
P T, 75 75 65 63 70 76 121 121 91 64 50 45
.............. 78 78 64 63 75 130 140 91 62 51 45
b2 T, 78 78 64 63 84 140 161 91 62 50 47
2 78 78 63 63 91 150 161 100 66 51 45
30, 89 78 63 63 81 130 150 100 66 51 45
F: 1 L 3 PO 62 62 78 {aeeca-s| 161 |wen... 64 51 |everena

Nore.—Discharge determined from well-defined rating curves applicable Octo“er 1 to May 81 and !

June 1 to September 30. Discharge interpolated, on account of ice, mber 12-3' and January 23-30.
Monthly discharge of Tumalo Creek near Bend Oreg., for the year ending Sept. 80, 1915,
) Discharge in second-feet. Runoff | 5 o0n.
Month. (totalin |
Maximum. | Minimum, | Mear, | 8re-feet).
94 62 730 4,490 | A.
130 73 83 4 4,960 | A,
S0 62 75 4,400 | 3.
72 62 647 3,980 | B.
6 67 69 3,880 | A.
91 56 68 2 4,190 { A.
150 86| 16 6,900 | A.
161 103 125 7,600 | A.
194 91 125 7,440 | A.
110 62 7.5 4,770 | A,
64 50 55 2 8,390 | A.
) 44 46.5 2,770 | A.
194 44 81.4 58,900
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Combined monthly discharge of Tumalo Creek, Wimer canal, Columbia Southern canal,
and Anderson ditch, for the year ending Sept. 30, 1915.

Discharge in second-feet.
Run-cft
Month. Tumalo Creek. Mean | Moan, total in’ ‘}g’;j
Wime’r  Anderson Total. acre-feat.
ditch, | diteh-
Maximum, | Minimum, | Mean. .

94 62 73.0 78.4 '4,820 | A.
130 73 83.4 83.5 4,060 | A,

80 62 7.5 L5 4,400 | B,

72 62 64.7 64.7 3,980 | B.

76 67 69.9 69.9 3,880 | A.

91 56 68.2 68.2 4,190 | A.
150 86 116 118 7,020 | A.
161 103 125 129 7,930 | A.
194 91 125 135 8,030 | B
10 64 7.5 80.5 4,950 | A.

64 50 56,2 58.2 3,580 | A.

50 44 46.5 49.0 2,920 | A,
194 44 F: P 3 SRR R 83.3 60, 600

a Columbia Southern canal.

TUMALO FEED CANAL NEAR BEND, OREG.

Location.—In the SE. 1 sec. 23, T. 17 8., R. 11 E., in concrete-lined section about
300 feet below diversion dam, half a mile below bridge across Tumalo Creek on
road from Bend to Sisters and 4 miles from Bend, Deschutes County.

RECORDS AVATLABLE.—May 21, 1914, when water Was first diverted, to Sentember
30, 1915.

Gaae.—Painted on sloping concrete lining; read twice daily by J. C. Stiles.

DiscHARGE MEASUREMENTS.—Made from a footbridge at gage. .

CHANNEL AND cONTROL.—Trapezoidal concrete section; the control is the sand
trap just above the intake to a steel flume.

" EXTREMES OF DISCHARGE.—Maximum stage recorded during period May 21, 1914,
to September 30, 1915, 3.70 fe¢t at 6 a. m. June 7, 1915 (discharge, 182 seco~d-feet).
Canal dry during part of the winter.

WINTER FLOW.—Water has to be turned out in extremely cold weather.

Accuracy.—Results considered good.

Tumalo feed canal diverts water from Tumalo Creek in the SE. % sec. 23, T. 17 S.,
R. 11 E., into the Tumalo project reservoir. Some land is also watered directly from
the canal.

Discharge mesaurements of Tumalo feed canal near Bend, Oreg., during the yerr ending
Sept. 30, 1915.

I
Date. Made by— ke | cioss. ||| Date. Made by— noe: | ciacse.
Feet. | Sec. ft. Feet, | Sec. ft.
Nov. 2 | C. G, Paulsen.......... 174 |~ 22,6 || Jan. 20| C. G. Paulsen...._... a2. R\ 81
25 ... i 1 T, 1.34 8.6 Apr. 22| F, F, Henshaw........ 3.8 120
25 |11 ldo TN re7| 287 | Fume 18|, don.... . T I 3.c0f 18
E1 3 DO T Ler| 4

a Stage-digcharge relation affected by ice.
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Daily discharge, in second-feet,of Tu

malo feed canal near Bend, Oreg., for the year ending
Sepi. 30, 1915.

Day. Oct. | Nov. { Dec. | Jan. | Feb. { Mar. { Apr. { May. | June. [ July. | Aug. [ Sept.
52 52 13 35 32 56 83 83 150 110 52 48
56 52 23 35 32 56 96 47 140 110 52 47
53 52 43 25 48 50{ 101 52 135 106 56 47
7.5 51 13 30 53 32 92 66 135 125 52 46
7.5 49 30 38 56 24 88 59| 150 88 52 45
8.0 48 0 48 56 24 88 66 170 96 53 50
8.0 48 0 63 56 24 88 101 170 922 53 48
7.5 49 0 66| 56 2 83 120 170 101 52 47
7.5 48 0 33 56 13 83 130 | 160 96 52. 47
7.5 48 0 0 56 11 88 130 120 74 51 47

‘ 52 47 0 0 56 10 jo1 120 106 70 51 47
52 47 30 12 56 61 106 135 106 74 50 47
52 47 83 49 56 58 106 130} 101 74 49 46
52 47 55 66 56 60 88 115 120 66 48 47
52 15 1] 60 56 62(. 96 110 125 . 66 49 a7

16 0 35| 56 60 101 110 110 66 48 47
16 0 65 58 60 110 115 65 47 47
13 0 65 59 60 125 130 125 65 47 46
21 0 0 58 59 130 62 106 66 47 46
23 0 0 58 58 40| 110 101 65 47 45
23 0 12 56 58 130 110 106 66 47 46
23 0 59 56 62| 120 10} 110 66 47 46
23 0 30 56 65| 110( 110 120 62 47 46
23 0 5 58 65 10| 115 120 62 47 46
19 0 5 57 66| 110 96 101 62 47 46
15 (1] 4 56 115 110 92 50 47 46
15 0 4 56 125 125 88 58 48 46
15 35 4 56 70 140 145 88 56 48 46
14 35 [ P 140 72 92 56 48 46
13 35 -3 IO 74 135 37 110 56 48 46
..... = 35 24 [oaveean 70 }.eeeeed] 140 .......] 54 47 Jeeennen

NotE.—Discharge determined from a rating curve well defined between 8 and 140 second-feet. Dis-
charge estimated, on account of ice, Dec. 28-31 and Jan, 17, 24-30.

Monthly discharge of Tumalo feed canal near Bend, Oreg., for the year ending Sept. 30,
1915.

i ] -feet.
Discharge in second-feet. Run-oft |,

Month. (totalin 17,0y
Minimum. | Mean, | 2Cre-feet). :

7.5 43.5 2,670 { B.

13 32.4 1,930 | B.

0 13.9 865 | C.

0 2.4 1,750 | C.

32 54.3 3,020 | A,

(] 49,7 3,060 | A,

83 108 6,430 | A.

37 102 . 6,210 | AL

88 121 7,200 | A.

54 75.2 4620 | A.

47 49.3 3,030 %

45 46.6 2,770 .

0 60.2 43, 600 P
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SQUAW CREEK NEAR SISTERS, OREG.

Locarion.—In the NW. 1 sec. 30, T. 15 8., R. 10 E., immediately above the intake *
of McCallister ditch, and about 5 miles by road above Sisters, Deschutes County.

DRAINAGE AREA.—63 square miles.

REcorDs AvAIABLE.—May 30 to December 31, 1913; April 7 to September 12, 1914;
May 9 to September 2, 1915. From July 1, 1906, to May 29, 1913, in secton 20,
atStation below the intake of McCallister ditch, about 700 feet farther downstream.

Gace.—Vertical staff on right bank; read by George Brewster, water master.

DiscHARGE MEASUREMENTS.—Made from a footbridge above gage, or by wading.

CranNEL.~—Gravel and rock; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded May 9 to September 2, 2.60
feet August 4 and 5 (discharge, 235 second-feet); minimum sta.ge« recordel, 1.85
feet May 26 (discharge, 54 second-feet).

1906-1915: Maximum stage recorded, 7.5 feet at old station Noveml or 22,
1909 (discharge estimated from extension of rating curve as 1,940 second-feet);
minimum stage recorded, 2.65 feet at old station March 19, 1912 (discha-ge, 32
second-feet).

Diversions.—Pole Creek, a tributary of Squaw Creek from the west, has been di-

" verted for irrigation. The diversion canal has been eroded until it carries the
entire flow of this creek. Low-water flow entirely diverted below the station.

RecuraTiON.—None.

Accuracy.—Results considered good except for high-water periods, for whlc"e tkey
may be somewhat in error on account of fluctuation due to melting snow.

Discharge measurements of Squaw Creek near Sisters, Oreg., during the year ending Sept.

30, 1915.
Date. Mado by— 1okl || s || Date. Made by— ke | chage.
] .
Feet, || Sec. ft. Feet, | Sec. ft.
June 25 | H. G. Kennard......... 2.43 197 || Aug. 4| G. H. Brewster........ 2.24 127
July 16 )..... 0 1 S 2.26 137 || Sept. 28 | Henshaw and Kennard| 1.83 51.7

Daily discharge, in second-feet, of Squaw Creek mear Sisters, Oreg., for the year ending
~ Sept. 80, 1915.

Day May | June | July | Aug. Day May | June | July | Aug.

...... 112 105

Nore.—Discharge determined from a well-defined rating curve. Disahar lated for days for

;réhi? gafg was not read as follows: Mar, 13, 16, 18, 21, 23, 27; June 9, 11, , 28; July 18, 19, 22,
5 Aug.
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Monthly discharge of Squaw Creck near Sisters, Oreg., for the year ending Sept. 30,
1915.

L]

Dischafge in second-feet.

Month, (totalin
Maximum. | Minimum, | M acre-feet).

150 54 90.4 4,120
175 00| 133 7,910
205 00| 149 9,160
205 00| 12 7,750
.................................. 28,900

OCHOCO CREEK AT ELLIOTT'S RANCH, NEAR PRINEVILLE, OREG.

Location. In the NE. } sec. 5, T. 15 8., R. 17 E., at dam site of proposed reservoir
for Ochoco project, below all tributaries; 63 miles east of Prineville, Crook County,
on road to Mitchell.

DRAINAGE AREA .—300 square miles.

RECORDS AVATLABLE.—November 1, 1908, to April 30, 1910, and November 23, 1914
to June 30, 1915,

Gage.—Vertical staff on left bank. Gage reader, David Elliott.

DiscHARGE MEASUREMENTS.—Made from cable at gage or by wading.

CHANNEL AND coNTROL.—Gravel and boulders; somewhat shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.4 feet at noon
April 3 (discharge, 290 second-feet); mihimum stage recorded, 0.59 foot October
26 (discharge, 0.1 second foot).

1908-1910 and 1915: Maximum stage recorded, 4.50 feet at 4 p. m. November
23, 1909 (discharge, 1,160 second-feet). Creek dry at various times on account
of dlversmns above.

WinteR rnow.—Stage-discharge relation slightly affected during periods of cold
weather; discharge can generally be estimated.

Drversions.—Considerable land irrigated along Ochoco Creek and tributaries above
the station. Tableland and Elliott chtches divert water around the station.
(See pp. —.)

ReauraTioN.—None.

Accuracy.—Results considered fair; gage readings somewhat questi~nable.

chhm"ge measurements of Ochoco Creek at Elliott’s ranch, near Prineville, Oreg., during
the year ending Sept. 30, 1915.

Date. Made by— hgiagﬁ. ehI;irsée. Date. Made by— hgiag‘iﬁs. ch];irze.
Feet. | See. ({7. Feet. | Sec, ft.

Oct. 26| J.E, Stewart........... 0,59 1|l Mar. 8| P.V. gﬂd .......... 122 311

Jan. 27 | C. G.Paulsen.......... .82 6.5| Apr. 17| F.F. Weeraenann 1.53 8.2

Mar. 8| P.V.Hodges.......... 110 23.4 1 June 15 }..... Ui [ SO .92 12.0




DESCHUTES RIVER BASIN, - 65

Daily discharge, in second-feet, of Ochoco Creek at Elliott's ranch, near Prineville, Oreg.,
for the year ending Sept. 30, 1915.

Day. Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May. | June,
200 15 19
76 245 17 15
93 290 15 '15
112 232 15 15
130 175 15 10
120 162 1% 6
111 150 15 3
140 1? 1
23 130 1 2
34 130 8 3
45 130 6 3
60 120 19 3
76 111 15 3
84 102 30 3
93 45 11
102 87 a9 6
111 81 3z 4
120 70 a3 3
130 60 3 3
130 46 8 3
130 33 b 3
165 24 1? 3
200 15 15 3
188 30 4 3
175 45 a3 3
152 30 a3 3
130 15 a2 6
165 10 28 10
200 6 23 10
. . .- . . 200 10 23 10
3l... 200 |-eaen-n 23 leeeannn

Nore.—Discharge determined-from a well-defined rating curve, Gage read every other dev and dis-
charge interpolated for intervening days. Mean discharge estimated as 5 second-feet Dec. 12-31; 6 seeond-
feet Jan, 1-7; 8 second-feet Jan. 17-25. .

Monthly discharge of Ochoco Creek at Elliott’s ranch, near Prineville, Oreg., for the year
ending Sept. 80, 1915.

- , Discharge in second-feet. Run-off oo
Month. (totalin racy.
Maximum. | Minimum. | Mean. | 3cTefo).
19 17 18.8 208 | B.
15 [caceecenenns 7.61 468 | C.
15 | 9.13 561 | C.
80 151 308 1,710 | B.
200 3| 17 7,190 | B,
200 6| 99.1 1900 | B.
45 6| 21 1,360 | B.
19 1 6.17 367 | C,
200 [ooemmnnnnnns 4.0 17,900

OCHOCO CREEK AT PRINEVILLE, OREG.

LocatioN.—In the SE. 1 sec. 31, T. 14 8., R. 16 E., at the highway bridge in Prine-
ville, Crook County, about 3 miles above the mouth of the creek.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—May 14 to June 13, 1912; December 15, 1913, to June 25, 1914;
March 7 to April 30, 1915. :

GagE.—Vertical staff on bridge abutment; read daily. Gage reader, Hobar Reams.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND CONTROL.—Rock and gravel; somewhat shifting.

19415°—18—wsp 414—7b5
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EXTREMES OF DISCHARGE.—Maximum stage recorded during period March 7 to April
30, 2.30 feet at 4 p. m. March 30 (discharge, 160 second-feet). Creek dry April
28 to 30 and probably all summer.

The highest flocd in recent years occurred in April, 1901, and reached a stage
of about 9.0 feet on present gage (discharge estimated from a partly developed
rating curve as 4,000 second-feet).

Diversions.—Station is below all diversions and shows only the unhppropriated
flow; the Rye Grass ditch diverts water within a mile above and carries water
around the gage.

REcuraTION.—NoDe.

Accuracy.—Results good.

Discharge measurements of Ochoco Creek at Prineville, Oreg., during the year ending
Sept. 30, 1915.

Gage Dis Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge.
Feet, | Secft. Feet, | Sec.ft.
Oct. 23 | J. E. Stewart...........| 1.24 1.3 || Apr. 17 | F. F, Henshaw.........] 1.61 26.9
Jan, 27 | C, G. Poulsen.......... 1.32 4.3 || June 15 j--... £ 1o T, 1.09 1.0
Mar, 7| P.V, Hodges........... 1.66 30.2

Daily discharge, in second-feet, of Ochoco Creek at Prineville, Oreg., fo~ the year ending
Sept. 80, 1915.

Day. Mar, Apr. Day. Mar. | Apr. Day. Mar. Apr.
92 15
98 12

100 9
105 8
117 8
130 2
130 1
127 0 .
132 ]
154 0
149 |........

Nore.—Discharge determined from a well-defied rating curvé. Discharge interpolated Apr. 15 and 18-22,

Monthly discharge of Ochoco Creek at Prineville, Oreg., for the year ending Sept. 30, 1915.

Discharge in second-feet. .

Run-off |, ..
Month., (total in racy
. Maximum. | Minimum. | Mean, | 20re-feet).

March 7-81. .. 154 16 78.
APTile e 149 0 58.

-~

3,900 | B.
; 3,490 | B.

Py

TABLELAND DITCH NEAR PRINEVILLE, OREG.

LocartioN.—In the NW. % sec. 5, T. 15 8., R. 16 E., at Elliott’s ranch, about 1§ miles
below intake, one-fourth mile upstream from station on Ochoco Creek, and
about 6% miles east of Prineville, Crook County.

RECORDS AVAILABLE.—February 24 to June 9, 1915; that is, the irr'oating season.

Gace.—Vertical staff on right bank just below a wasteway from which the surplus
flow is returned to the creek; read every other day by David E'liott.

DiscHARGE MEASUREMENTS.—Made by wading.

. [N
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CHANNEL AND CONTROL.—Canal is well made in solid material and shifts only slightly;
no defined control.

ExTrEMES OF DISCHARGE.—Maximum stage recorded during year, 2.4 feet I'abruary

' 26 to March 1 (discharge, 20 second-feet). Canal dry most of year.

WINTER FLOW.—Water turned out during winter,

Accuracy.—Results considered fair.

Tableland ditch diverts water from the left bank of Ochoco Creek i 111 the NW. }
sec. 4, T. 15 8., R. 16 E., and extends northwestward for about 8 miles, irrigating
bench land lying north of Ochoco Creek and Crooked River.

Discharge measurements of Tableland ditch near Prineville, Orey., during the yecr endmg
Sept. 30, 1915.

\ . -

Date. Made by— hm- ch];risg-e Date. Made by — hﬁg chrz'\irs-ge.
. Feet. | Sec. -f ; Feet, | Sec.ft.
Mar., 8| P.V,Hodges.......... 2.00 12.5 ) Apr. 1| G.H. Brewster........| 2.07 4.1
8 ... L {4 T, 1.49 4.4} June 15| F. F. Henshaw........| .8} e.2
o Estimated.

Daily discharge, in second-feet, of Tableland ditch near Prineville, Oreg., for the year
ending Sept. 30 1915.

Day. Feob. | Mar. | Apr. | May. | June. Day. Feb. | Mar. | Apr. | May. | June.

Nore.—Discharge determined from a fairly well defined rating curve. Mean discharge June 10-30
estimated as 0.2 second-foot.

Monthly discharge of Tableland ditch near Prineville, Oreg., for the year ending Sept.

30, 1915.
Discharge in second-feet.
T un-off (in
Month. ] . acre-feet).
Maximum. | Minimum.{ Mean.
20 18 19.4 192
20 0 12,0 738
14 12 13.9 827
14 12 13 4 824
14 . 2 37N 221
.................................. 2,800
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ELLIOTT DITCH NEAR PRINEVILLE, OREG.

Locarion.—In the NE. % sec. 5, T. 15 S., R. 17 E., about 200 yzrds below intake,
opposite gage on Ochoco Creek, and 64 miles east of Prineville, Crook County.

Recorps avamwmaBrLe.—November 3, 1908, to April 30, 1910, and O-tober 26, 1914, to
June 30, 1915. ’

Gage.—Vertical staff driven in the right bank of canal; different gage was used
1908-1910. Gage reader, David Elliott.

DiscHARGE MEASUREMENTS.—Made by wading or from a foot plank near the gage.

CHANNEL AND coNTrOL.—Ditch flat and badly silted up; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.88 feet June 156
(discharge, 7.9 second-feet).

1908-1910 and 1915: Maximum stage recorded, 1.6 feet April 26 to 30, 1909

(discharge, 8.5 second-feet). Canal dry at times.

WiNTER FLow.—Stage-discharge relation affected by ice at times.

Accuracy.—Results poor.

Eliott ditch diverts from the left bank of Ochoco Creek and irrigates 160 acres
of land, mostly in alfalfa. Probably a considerable part of the water returns to the
stream a short distance below.

Discharge measurements of Elliott ditch near Prineville, Oreg., during the year ending
Sept. 30, 1915.

Date. Made by— Gage | Dis I Date. Made by— gl | s
Feet. Sw.-;t.
Oct. 26 June 15 | ¥. F. Henshaw.........| 1.8} * 7.9
gim.' 'g 16 | Xennard and Luper....] 1.80 6.1
ar.

a Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Elliott ditch near Prineville, Oreg., for the year ending
Sept. 30, 1915.

E

Apr. June,

£

Day. Oct, Jan, Feb.
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NoOTE —-‘Dmhsr%:‘ determined from a poorly defined rating curve. Gage read awout every other day
terpolated for intervening days.
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Monthly discharge of Elliott ditch near Prineville, Oreg., for the year ending Sept. 20, 19185,

Discharge in second-feet.
Bun-0T | pomy.
Month. ’ (totali:ﬂ racy.
Maximum.| Minimum, | Mean, | 8cretfeet).
(0167011 PP e e a 1.0 61.5
NOVEMDET. ... ceeiiiiiiiniaieiiriiieicncerssasfeaacucssonasfeonancesanas al.0 5¢.5
December .......................... a .8 4.2 -
V115 1:% U (R P e 1.0 61.5
Febmary .- 3.2 0 1.23 6¢.3
March.. . 3.2 0 .64 3.4
April. ol 8.7 0 2.94 17t C.
............................................... 6.6 0 4.85 29¢ C.
L 7.9 0 4.75 28% C,
The Period....cconuueemmiiiieiiiiieeiiianeeeiianianas M (R . 1,10¢

e Estimated from {wo current-meter measurements and observer’s notes,

McEKAY CREEK NEAR PRINEVILLE, OREG.

Locartron.—On line between secs. 7 and 8, T. 14 8., R. 16 E., on main road to €haniko,
4% miles north of Prineville, Crook County.

Drainace ArREA.—Not measured.

Recorps avamaBLe. February 25 to May 31, 1915. >

Gaae.—Vertical staff on downstream end of left abutment; read once daily by Mrs.
J. C. Pritchett.

DiSCHARGE MEASUREMENTS.—Made by wading or from bridge at higher stage=

CHANNEL AND CONTROL.—Gravel; somewhat shifting. '

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.0 feet March 23
and April 3 (discharge, 88 second-feet). Stream bed dry up to February 24 and
practically dry after June 1.

WinTeEr FLOW.—Practically none.

Drverstons.—Considerable land irrigated above the station. Two canals divert
around the gage, one on either side. The discharge of the creek above diversions
on March 8 was 13.2 second-feet. The combined flow of the two ditches on
April 16 was 18 second-feet. The total diversion past the gage has been estimated.

REeauLaTION.—None.

Accuracy.—Results considered fair.

D'wcharge 'm,easmements of McKay Creek near Pmnemlle Oreg., during the year> ending
Sept. 30, 1915 and 1916.

Date. Made by— posge | o || Date. Madeby— | Gage | Bl
Feet, | Sez.fr. ||' 1916, . Feet, | Sez. ft.

Mar, 8| P.V.Hodges.......... 1.19 2.6 || Feb, 27 | P. V. Hodges. ......... 2.10| 106
Apr, 16 | F. F, Henshaw........ 1.28 4.6 || Mar, 31 Hodges a.nd Kennard..| 1.88 63.9
June 19 | H, G. Kennard........ O 9

lmlg.om.——ueasurements made in 1916, after station was discontinued, were used to define the curve for
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Daily discharge, in second-feet, of McKay Creek near Prineville, Oreg., for the year ending
. Sept. 80, 1915.

Day. Feb. | Mar Apr. | May Day. Feb. | Mar. | Apr. | May.
6.0 64 1.2 41 4.2 1.2
2.5 80 1.2 57 6.0 1.2
2.5 88 1.2 57 6.0 1.2

12 57 1.2 5 6.0 1.2
9.0 57 1.2 57 6.0 1.2
4.2 44 1.2 57 6.0 1.2
2.5 44 1.2 72 6.0 1.2
2.5 38 1.2 82 4.2 1.2
1.2 32 1.2 72 2.5 1.2
1.8 32 1.2 57 6.0 1.2
2.5 26 1.2 32 1.8 .8

0 9 .8 3?2 1.8 .8

10 12 .8 32 1.8 .8

16 16 1.2 72 1.8 .8

57 12 1.2 72 1.2 .8

64 |........ .8

Note.—Discharge determined from 3 fairly well defined rating curve.

Monihly discharge of McKay Creek near Prineville, Oreg., for the year ending Sept. 30,
1915.

-

Discharge in second-feet.
Run-off |, ...
Month. - (totalin ;

24|cC.
2,060 | B.
1,330 | C.

6| C.
3,480

Nore.—The quantity of water diverted past the station has been estimated as 6 setond-feet Feb. 25-28
(48 acre-feet); 10 second-feet for 25 days in March (496 acre-teg.z; 10 second-~feet for April (595 acre-fest);
5 second-feet for May (307 acre-feet); total, 1,450 acre-feet. Total run-off of creek February to May, inclu-
sive, 4,930 acre-feet. ’

METOLIUS RIVER AT ALLINGHAM RANGER STATION, NEAR, SISTERS, OREG.

Location.—In the NE. % sec. 8, T. 13 S., R. 9 E., at Allingham ranger station, 1}
miles below mouth of Lake Creek, 3 miles below head of river, and about 17 miles
northwest of Sisters. Station in Jefferson County. )

DRrAINAGE AREA.—50 square miles. .

RECORDS AVAILABLE.—September 15, 1910, to October 31, 1913; Jun~ 21 to Septem-
ber 30, 1915, ‘

Gaae.—Vertical staff on left bank 100 yards below bridge at ranger station; read by
L. W. Zumwalt.

DiscHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND CONTROL.—Gravel; slightly shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded June 21 to Sertember 30, 0.56
footat 5 p. m., June 21 (discharge, 327 second-feet), due to a heavy thunder shower.
Minimum stage recarded, 0.40 foot September 28 (discharge, 2°4 second-feet).-

1910-1913 and 1915: Maximum stage recorded, 0.97 foot February 16, 1912
(discharge, 566 second-feet); minimum stage recorded, 0.40 foot, September 28,
1915 (discharge, 264 second-feet).

WinTER FLOW.—Stage-discharge relation unaffected by ice, as water comes from

springs.
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Drversions.—Practically none.
. RequraTion.—None.
Accuracy.—Results excellent. .
CooprERaTION.—Gage-height record furnished by M. L. Merritt, supervisor.

Discharge measurements of Metolius River at Allingham ranger station, near stters,
Oreg., during the year ending Sept. 30, 1915.

{Made by F. F. Henshaw.]

Ga, Dis-
Date. heigiet. charge.
Feet. See.ft.
L1 T4 RO 0.558 320
DDt 28t e e e et et aeee e aeeaasananan———— .40 264

. r
Daily discharge, in second-feet, of Metolius River at Allingham anger station, near Sisters,
Oreg., for the year ending Sept. 30, 1915. -

Day. June. | July. | Aug. | Sept. Day. " | June. | July. | Avg. | Bept.
296 284 284 284 284 290
296 284 284 284 284 284
296 284 284 284 284 284
290 284 284 290 284 284
284 284 284 206 284 284
284 284 284 206 284 284
284 284 |+ 284 206 284 278
284 284 284 296 284 272
284 284 284 296 284 272
284 284 284 296 284 272
284 284 290 296 284 272
284 284 296 296 284 272
284 284 296 296 284 264
284 284 206 284 284 264
284 284 296 284 284 264

284 284

No'm .—Dally discharge determined from a well-defined rating curve. Gage read about every other
day; discharge interpolated for intervening days; discharge June 22 estimated.

Monthly discharge of Metolius River at Allingham ranger station, near Sistes, Oreg.,
for the year ending Sept. 30, 1915.

- Discharge in second-feet. Runeoff
Month, (totalin |1 0o
- Maximum. | Minimum. | Mean, | 26r® feet).

\ LAKE CREEK NEAR SISTERS, OREG.

Locarion.—In the SE. % sec. 24, T. 13 S., R. 8 E., one-fourth mile below outlet of
Suttle Lake, 6 miles from mouth of creek, and about 16 miles northwest of Sis-
ters. Station is in Jefferson County.

DramNAGE AREA.—20.5 square miles.

RECORDS AVATLABLE.—May to November, 1911; March to September, 1§12; May
to October, 1913, occasional readings; April 7 to September 30, 1915.
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Gaer.—Vertical staff on left bank, about 20 feet above weir; read to or three times
a week by Harry Heising. Gage in natural channel used 1911 to 1913.

D1SCHARGE MEASUREMENTS.—Made by wading near gage. -

CHANNEL AND cONTROL.—Trapezoidal weir 15 feet long, crest not quite level and
somewhat rounded; some velocity of approach; rather unstable.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.33 feet April
22 (discharge, 81 second-feet); minimum stage recorded, 0.63 fcot September 27
(discharge, 29 second-feet).

1911-1913 and 1915: Maximum discharge, 145 second-feet fo* a stage of 1.22
feet on old gage May 29, 1913.

WiNTER PLOW.—Stage-discharge relation unaffected by ice.

Diversions.—None above station; one small ditch takes out of Lake Creek.

REeatLaTION.—None.

Accuracy.—Results considered fair.

Discharge measurements of Lake Creek near Sisters, Oreg., during the year ending Sept.
80, 1915.

[Made by F. F. ﬁenshaw.]

Ga Dis-
Date. helgﬁ;. charge.

Feet. Sec.feet.
0.82 46,3
S 4 R .63 25.0

Daily discharge, in secondfeet, of Lake Creek near Sisters, Oreg., for the year ending Sept.
15.

Day. Apr. | May.| June.| July.| Aug.| Sept Day. Apr. | May. JIBN-'IL'I]Y. Aug. | Sept.

........................

..................

31

Nore.—Discharge determined from a poorly defined rating curve; given only for days on which gage was

Monthly discharge of Lake Creek near Sisters, Oreg., for the year ending Sept. 30, 1915.

~ Mean Mean
3 Run-off Run-off
- dischar 4 Accu- in |Accu-
Month. A (totalin Month. dischar EP_ (totalin
msigggu | acre-feet). | T3°Y- im}ggg.n acre-feot). | T2CY-
76.0 4,520 | C August......oonnnnen 32.2 1,980 | C.
(43;. g ;, 54500 8 September...... 33.4 1,990 | C.
87.2 2,200 | € The period....-|-e.nee---- 17,800

Nore.—Monthly mesan is average of determinations of discharge for days on which gage was read.
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FIRST CREEK NEAR SISTERS, OREG.’

LocartroNn.—In the SW. % sec. 12, T. 13 S., R. 8 E., just above a trail crossing 13
miles from road leading to Suttle Lake, about 15 miles northeast of Siste's. Sta-
tion is in Jefferson County. !

DrAINAGE AREA.—Not measured, - ,

RECORDS AVAILABLE.—April 7 to September 30, 1915.

Gaage.—Vertical staff on left bank about 5 feet above W(-)ll', read two or three times a
week. Gage reader, Horry Heising.

DISCHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Control is a trapezodial weir 14.8 feet long, crest rounded;
considerable velocity of approach.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 0.81 foot April 22
(discharge, 42 second-feet); minimum stage recorded, 0.12 foot September 19 to
21, 23, and 26 (discharge, 0.6 second-foot).

Winter Frow.—Records do not cover period when stream was frozen.

DiveErsions.—None.

~ Recuration.—None.
Accuracy.—Results fair,

Discharge measurements of First Creek near Sisters, Oreg., during the year ending Sept. 30,
1915.

s

[Made by F. F. Hensl‘law.]

Gage Dis-
Date. height. | charge.

Feet. Sec.-ft.
TUNE 22, et iteiieieeeeee i tann e aeaenaaaaaaee 0.30 7.1
13T oL Gy .16 .8

Daily discharge, in second-feet, of First Creek near Sisters, Oreg., for the yecr ending
Sept. 80, 1915.

Day. Apr. | May, | June.| July.| Aug. | Sept. Day. Apr. | May. | June.{ July.| Aug. | Sept.

Note.—Discharge determined from a rating curve well defined between 1 and 50 second-feet; given
only for days on which gage was read.
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Monthly discharge of First Creek near Sisters, Oreg., for the year ending Sept. 80, 1915.

Mean Mean
h Run-off Run-off
+ Accu- dischar, = | Accu-
Month, (total in Month. s | (totalin
inmn “| acre-foet). | T3V~ mm‘t acre-foet), |3+
33.6 2,000 § C. August. ... ..o 4.03 248 | B.
29.3 1,800 | B. September........... 1.83 109 | C.
15.5 922 | B,
1.80 295 | B. The period.....[.......... 5,370

Nore.—Mean is the average of determinations of discharge for dayson which gare was read.

son County.

JACK CREEK NEAR SISTERS, OREG.

Locatron.—In the SE. 4 sec. 28, T. 12 8., R. 9 E., at road crossing about half a mile
north of Heising’s ranch and 19 miles northeast of Sisters, S‘ation is in Jeffer-

DraiNaGeE ArEA.—Not measured.
REcorDs AvAmABLE.—June 21 to September 27, 1915.
Gage.—Vertical staff on left bank just above bridge; read abcnt once a week.

Gage reader, L. W, Zumwalt.
DISCHARGE MEASUREMENTS.—Made by wading.
CHANNEL AND CONTROL.—Loose gravel; shifting.
ExTrEMES oF sTAGE.—Maximum observed gage height, 0.62 foot September 27;

minimum, 0.50 foot June 21 and 26. Discharge not a direct function of gage

height.

WinTER FLow.—Stage-discharge relation probably unaffected.
Diversions.—Heising’s ditch diverts 1 second-foot or less above station for irrigation.
REeeuraTiON.—None.
Accuracy.—Results somewhat uncertain.

Discharge measurements of Jack Creck near Sisters, Oreg., during the year ending
Sept. 30, 1915.

[Made by F. F. Henshaw.]

Date. notghe. charDisg.e.

Feet, Secft.
L T2 P 0.50 45.4
S 1 PR, .62 35.2

Daily discharge, in second-feet, of Jack Creek near Sisters, Oreg., for the year ending
Sept. 30, 1915. ’

Day. June. | July.

Aug.

Sept.

Day.

June. | July.

Aug.

Sept.

Nore.—Daily discharge determined by indirect method for shifting control; given only for days on

+ which gage was
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Monthly discharge of Jack Creek near Sisters, Oreg., for the year ending Sept. 30, 1915.

Mean
Run-off Run-off
Accu- discharge| Accu-
Month. msecon%ie E(:tl?;af“}eiﬁ_ racy. Month. h," sfgg{nd— s(maet?c}ﬂ;i%. racy.
June 21-30........... 46.0 912 | B. September........... 36.8 2,190 | C.
Tuly. ... Ll 448 2,750 | C. .
© Auvguste...oooooalol 412 2,530 | C. The period......foe.eeeines 8 380

NoTE.—Mean is the average of determinations of discharge for days on which gage was read.
CANYON CREEK NEAR SISTERS, OREG.

Locatron.—In the NW. § sec. 27, T. 12 8., R. 9 E., about three-fourths mile above
mouth, a mile north of Helsmg s ranch a.nd 20 mlles northwest of Sisters: sta.tlon
is in J eﬁ’erson County.

DrAaNAGE AREA.—Not measured.

RECORDS AVAILABLE.—June 21 to September 27, 1915.

-Gage.—Vertical staff nailed to a tree on left bank about 100 feet below wew bridge;
" read about once a week. Gage reader, L. W. Zumwalt.

CHANNEL AND cONTROL.—Gravel and boulders; fairly permanent.

ExTREMES OF DISCHARGE.—Maximum stage recorded during period of records, 1.98
feet at 11 a. m. June 26 (discharge, 76 second-feet); minimum stage recorded,
1.80 feet at 12 m. September 4 (discharge 56 second-: feet)

Winter FLow.—Stage-discharge relation unaffected by ice, as most of water is
from springs.

Diversions.—None.

RecuratioN.—None.

Accuracy.—Results good.

CooreraTiON.—Records furnished by United States Forest Service, M. L. Merritt,
supervisor.

Discharge measurements of Canyon Creek mnear Sisters, Oreg., during the yecr endmg

Sept. 80, 1915.
(Made by F. F. Henshaw.]

Dis-
Date. height. | charge.
! Foet. Sec.ft.
T R . L92 638.6
A A 1.82 57.7

Daily discharge, in second-feet, of Canyon Creek near Sisters, Oreg., for the year ending
Sept. 30, 1915.

Day. June. | July. | Aug. | Sept. Day. June. | July. | Aug. | Sept.

Note.—Daily discharge determined from a well.defined rating eurve; given only for days on which
gage was read.
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Monthly discharge of Canyon Creek near Sisters, Oreg., for the year ending Sept. 30, 1915.

Mean Mean
discharge| RUBOL | gooq. discharpe| BWIO | 4oy,
Month. h (total in Month. 71 (fotalin
n %gnd— acre-feet), | FCY- in s;gg‘t;)-ud acre-feet), | F26Y-
June 21-30............ 72.5 1,440 | B, September........... 57.2 3,400 | B.
July........ .00 66.8 4,110 | B!
August.............. 58.0 3,570 | B. Theperiod.....j.cooueon.n 12, 500

NoTE.—Mean is the average of determinations of discharge for days on which gage was read.

v

SHITIEE CREEK AT WARM SPRING, OREG.

Location.—In the NE. { sec. 26, T. 9S., R. 12 E., at Warm Spring, Jefferson County,
about 2 miles above mouth of creek and below all tributaries.

Dl\mmAGE AREA.—Not measured.

REcorDS AvAILABLE.—June 11, 1911, to September 30, 1915.

Gage.—Vertical staff on left bank opposite store; read once a day. Gage reader,
Will H. See.

DiscHARGE MEASUREMENTS.—Made by wading or from temporary footbridge near
gage.

CHANNEL AND CONTROL.—Gravel and sand; likely to shift somewhat.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.50 feet at 2.15 p.
m. May 13 (discharge, 175 second-feet); minimum stage recorded, 0.81 foot Sep-
tember 4 (discharge, 36 second-feet).

1911-1915: Maximum stage recorded, 2.50 feet January 14, 1912 (discharge,.
593 second-feet); minimum is that of 1915.

WiNTER FLOw.—Stage-discharge relation somewhat affected by ice during short
periods of cold weather.

Diversions.—Probably none above station. )

RreeuraTioNn.—Practically none. There is a small power plant just sbove the station.

Accuracy.—Results for 1915 considered excellent except for period when ice was
present, for which time they are poor.

Discharge measurements of Shitike Creek at Warm Spring, Oreg., during the year ending
© Sept. 30, 1915.

Date. Made by— h(e}isé‘i?;. ch];i'sg-e. Date. Made by— hﬁ&_ ch];{%e.
Feet. | See. ft. Feet. { Sec. ft.

Oct. 25 | P. V., Hodges.......... 1.00 6i.5 || June 28 | C. L, Batchelder....... 1.07 72.3
June 3 | C. L. Batchelder....... 1.28 120 Sept. 4 ]..... [ 1, TR R .81 35.8
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Daily discharge, in second-feet, of Shitike Creek at Warm Spring, Oreg., for the year ending
. Sept. 30, 1915.

Day. Oct. | Nov, | Dec. | Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Ave. | Sept
90 100 62 100 90 80 111 100 122 71 47 41
100 122 111 90 90 100 122 100 134 80 47 41
100 147 100 80 80 80 111 111 118 80 47 41
90 122 100 71 62 71 111 111 118 90 47 36
90 100 90 62 54 62 111 111 118 90 41 41
90 90 90 54 59 111 111 100 80 41 41
90 71 90 54 62 111 111 100 80 41 41
94 &0 100 54 54 62 111 111 %0 80 41 41
90 80 100 54 62 111 122 90 90 41 41
90 90 100 54 62 111 122 84 90 41 41
80 100 100 62 54 62 122 122 84 80 ( 4 1
80 111 100 100 54 62 122 134 84 71 41 41
71 122 90 54 62 122 175 80 62 41 47
62 122 920 62 54 80 122 147 80 62 41 45
62 111 90 54 54 90 122 134 71 59 41 41

47 62 170 134 111 71 59 41 41
54 54 160 134 100 7L 59 41 41
54 54 100 122 100 71 59 41 41
54 54 100 122 100 62 59 41 41
54 100 122 100 62 54 41 41
62 62 100 111 111 62 54 41 41
54 62 111 122 111 62 54 41 41
62 62 111 122 111 62 54 41 41
62 62 122 122 111 62 47 41 41
62 62 122 111 122 62 62 41 41
54 62 111 ‘111 161 62 62 41 41
62 62 111 111 122 71 62 41 41
62 62 122 100 122 71 62 41 41
62 )....... 122 100 122 71 62 41 41
62 1....... 111 100 111 80 62 41 41
K2 PO 111 |....... 11 |.....-. 62 L3 N R

NorE.—Daily discharge determined from a well-defined rating curve. Mean discharge Dec, 16-30 esti-
mated as 80 sscond-feet, on account ofice.

Monthly discharge of Shitike Creek at Warm Spring, Oreg., for the year ending Sept. 30,
1915.

Discharge in second-feet.
Run-nft Aceu-
Month. (totalin racy.
~ Maximum, | Minimum. [ Mean. | 3cTe-fest).
122 62 78.9 " 4,850 A.
147 62 93.2 5,550 | A,
D 0 87.4 5,370 | C.
100 47 63.8 3,920 | B.
90 54 60.4 3,350 | A.
122 59 90.6 5,570 | A.
134 100 116 6,900 | A.
175 100 118 7,260 | A,
134 62 82.5 4,010 | A.
90 47 67.7 1160 | A.
47 41 41.8 2,570 | A.
47 36 41.2 2,450 | A,
175 36 78.5 56,900

TROUT CREEK NEAR ANTELOPE, OREG.

LocAarion.—In the NE. { sec. 2, T. 9 8., R. 15 E,, at J. H. Priday’s ranch, about 2 .
miles above mouth of Antelope Creek, 15 miles east of Gateway, Jefferson County,
and about 16 miles southwest of Antelope, Wasco County.

DraINAGE AREA.—Not measured.

Recorps avarLaBLE.—March 24 to August 31, 1915.

Gace.—Vertical staff on right bank about 60 feet below a flume crossing ard about
600 feet from Priday ranch house. Gage reader, Mrs. J. H. Priday.

DiscHARGE MEASUREMENTS.—Made by wading near gage.
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CHANNEL AND CONTROL.—Stream bed of gravel and silt; oner charuel at all stages;
no defined confrol.

ExTREMES OF DISCHARGE.—Maximum stage during period March to September was
2.7 feet April 3 (discharge 92 second-feet). Minimum discharge recorded, 0.2
second-foot (gage height, 0.55 foot), August 6 to September 18.

Ice.—No record secured during winter.

Diversions.—Several canals divert water for irrigation above station, mostly in the
vicinity of Ashwood.

RecuratrioNn.—None.

Accuracy.—Stage-discharge relation permanent between floodr. Rating curve
fairly well defined. Gage read twice a day to hearest tenth. Records fair.

CoorerATION.—Field data furnished by State engineer of Oregon.

Discharge measurements of Trout Creek near Anielope, Oreg., dumng the year endmg
Sept. 30, 1915.

[Made by Rhea Luper.]
. Ga; Dis-
Date. heig%ﬁ:. charge.
Feet. Sec.-fi.
2.58 80
al.75 28.6
............ ceee e eeeemecessemaeeeccascancaconn al.45 12.5

a Observer’s reading; gage hard to read,

Daily discharge, in second-feet, of Trout Creek mear Antelope, Oreg., during the year
ending Sept. 30, 1915, -

Day, Mar. | Apr. | May. | June.| July.| Aug. Day + | Mar. | Apr, | May.| Juns.; July. | Aug.
80| 29 121 1.5 0.5 7 | 0.8] 02
88 32 121 15 .5 3 .8 .2
92 32 8] 1.2 .5 3.5 .8 .2
84 29 8] 1.2 .5 3.5 .8 .2
68 29 71 L0 .5 3.5 .5 .2
501 26 7| L0 .5 2.5¢ .5 .2
54 24 71 1.0 .5 2.5 .5 .2
54 2| 6] 1.0 .5 2.5 .5 2
50 15 6| Lo .5 1.5 .5 2
47 15 71 1.0 .5 1.5 .5 .2
44 15 9! 1.0 .5 2.0 .5 .2
54 100] -9 L0 .5 2.0 .5 .2
58 12 9% 1.0 .5 1.5 .5 .2
47 29 14] 1.0 .5 L5 5.2
47 29 14 .8 .5 15 g g

Monthly discharge of Trout Creek near Antelope, Oreg., for the year endi'g Sept. 30, 1915,

Discharge in second-feet. Run-off
Month. (totalin
Maximum.| Minimum. | Mean. | 8cre-fest).
1,100
2,730
1,420
346
50
22
5,760
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TROUT CREEK NEAR GATEWAY, OREG.

Location.—In the SE. } sec. 18, T. 9 8., R 15. E., at Cram’s lower ranch, jus* above
mouth of Hay Creek, about 10 miles east of Gateway, Jefferson County.

DrAINAGE AREA.—Not measyred. .

REecorps AvamaBiLE.—March 25 to August 7, 1915. .

Gace.—Inclined staff on right bank. Gage reader, Mrs. F. A. Moore.

DISCHARGE MEASUREMENTS.—Made by wading at gage.

CHANNEL AND CONTROL.—Gravel; shifting during floods.

EXTREMES OF DISCHARGE.—Maximum stage during period of records, 2.6 feet March
31 (discharge, 130 second-feet). Stream bed practically dry in Ap-il and
August, 1915.

Ice.—No record during period when stream was frozen.

Drversions.—Large area irrigated above station.

ReaunaTioN.—None.

Accuracy.—Stage-discharge relation fairly permanent between floods; fairly well
defined rating curve used. Gage read once daily to half tenths. Records good
for days when gage was read except those above 25 second-feet, which are fair.

CoorrraTioN.—Field data furnished by State Engineer of Oregon.

Discharge measurements of Trout Creek near Gateway, Oreg., during the year endirg Sept.

30, 1915.
[Made by Rhea Luper.]
Ga; Dis-
Date. . holght. | charge.
Feet, Sec.-g’t.
MBT. 5. e eeeee e eeee e e e e e m e em e e e e e s e eanaaaas 2.17 4
May 18, ... o 1.69 20.5

Daily discharge, in second-feet, of Trout Creek near Gateway, Oreg., during the year ending
Sept. 30, 1915.

Day. Mar. | Apr. | May. | June.|July. | Aug. Day. Mar. | Apr. | May. | June.Jul~. { Aug.
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HAY CREEK NEAR HAY CREEK, OREG.

Locarion.—In the N. 4 sec. 5, T.'11 S., R. 15 E., at McCue’s ranch, 5 miles above
mouth, 1} miles north of Hay Creek post office, Jefferson County.

REecqrps avamasrLE.—March 26 to September 30, 1915. )

Gace.—Inclined staff on right bank. Gage reader, Mrs, C. E. McC -e.

DiscEARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND cONTROL.—Rocky and permanent; control about 18 feet helow gage.

ExTREMES OF DISCEARGE.—Maximum stage recorded March 26 t¢ August 10, 1915,
4.6 feet July 30 (discharge, 1.2 second-feet); minimum stage recorded, 4.4 feet
July 17 to 24 (discharge, 0.4 second-foot).

Ice.—No records during winter.

Diversions.—Considerable water diverted for irrigation akove the station.

Regurarion.—None.

Accuracy.—Stage-discharge relation fairly permanent. Rating cure poorly defined.
Gage read daily to quarter tenths. Records poor.

A weir measurement of 0.5 second-foot on September 21 was made by C. E. Strick-
lin, assistant to State Engineer of Oregon.

Daily discharge, in sccond-feet, of Hay Creek near Hay Creek, Oreg., during the year ending
Sept. 30, 1915.

Day. Mar. | Apr. | May. |June. | July.| Aug. | , Day. Mar. | Apr. | Mev. | June.| July.| Aug.
0.8] 1.0} 1.1 1.0 1.0| LG} 0.7
.81 1.0} 1.1 1.0 10| 1.0 41,
.8 1.0 .7 1.0| 1.0| LO 41
.8] LO .7 1.0| 1.0 LO 4.
.8] LO .7 1.0 1.0 .7 4

8 .7 .7 L0 L1| .7 4
8 .8 7 1.0| L1 .7 4
8 .8 .8 10| L1 . 4
8 .8 .8 1.0 1.1 7 4
8| Lo| .8 Lo| i} 7| s

.81 LO .9 Lo} 1.1 ; .6

.81 LO .9 L0j 1.1 . L.
L0 .81 1.0 1.0} 1.1 W7 .7

1.0 .8| 1.0 1.0 L1 .71 L0}
1.0{ 1.0{ 1.0 1.0f 1.1 71 1.2
...... 1.1 f|......] 1.0

Monithly discharge of Hay Creek near Hay Creek, Oreg., for the year ending Sept. 30, 1915.

Discharge in second-feet.
: Run-off
Month, (totalin
Maximum. | Minimum. | Mean. | acre-feet).

1.0 0.8 0.87 10
1.0 .8 .92 55
11 vy .99 61
11 W7 .82 49
1.2 .4 .85 40
[ a.6 37
........................ a.5 28
.................................. 280

o Estimated.,
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WARM SPRINGS RIVER AT HE HE SAWMILL, NEAR WARM SPRING, ORRG.

Location.—In the SW. % sec..7, T. 7 8., R. 11 E., at new sawmill above Badger
Creek and about 23 miles northwest of Wa.rm Sprmg station is in Wasco County. '

DraINaGE ABEA.—Not measured.

* RECORDS AVAILABLE.—June 4 to 27, 1915, and a few measurements during summer.

Gage.—Vertical stafi on right bank 200 feet above sawmill. Gage readsr, Paul

" Queakpama. .

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL—Gravel and small boulders; may shift in extremo floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of reccrd, 1.20
feet June 4 to 6, 15 to 17, 19 (discharge, 123 second-feet); minimvm stage
‘recorded, 1.10 feet at times of measurement in July and September (discharge,
97 second-feet.)

WinteER FLow.—No data.

Diversions.—None.

ReguraTioNn.—None.

Accuracy.—Results good for days when gage was read.

Discharge measurements of Warm Springs River at He He sawmill, near Warm Spring,
Oreg., during the year ending Sept. 30, 1915.
[Made by C. L. Batchelder.]

Gag Dis- 'Ga; Dis-~
Date. hexﬁss charge. : Date. helgﬁ: charge.
Feet, | Secft. ! Feet, S\oc.iﬂ.
June4....ooiiniiiiiiiinaaaae 119 120 || June 30...cevcnericncenennennnn 1,14 109
L 114 102 || BODt. Beevnmemrnenseeranaenns 110

o Better m(;asurement‘than previous one.

Daily discharge, in second-feet, of Warm Springs River at He He sawmill, near Warm Spring,
Oreg., for the year ending Sept. 30, 1915.

Day. June, | July. | Aug. | Sept. Day. June. | July. | Aug. | Sept.

No'rE.'—Discharge determined from a rating curve well defined for range of stage observéd.
WARM SPRINGS RIVER NEAR WARM SPRING, OREG.

Location.—In the NE. 1 sec. 19, T. 8 8., R. 13 E., at bridge on road betweer Warm
Spring and Simnasho, 9 miles from the former and 15 miles from the latter;
station is in Wasco County.

DraiNaAGE ArEA.—Not measured.

Recorps avamasie.~July 29, 1911, to September 30, 1915 (fragmentury prior to
July 1, 1914).

19415°—18—wsp 414—8
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Gace.—Stevens water-stage recorder since July 1, 1914; fastened to downstream
side of right abutment. Gage reader, Willie Palmer. Vertical staffs spiked to
upstream side of right abutment of old bridge July 29, 1911, to July 1, 1914.

DISCHARGE MEASUREMENTS.—Made from upstream side of bridge or by wading.

CHANNEL AND cONTROL.—Gravel; practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage recorder,
1.62 feet from 8 to 7 a. m. April 4 (discharge, 642 second-feet); minimum stage
from water-stage recorder, 0.73 foot January 15 (discharge, 192 second-feet).

1911-1915: Maximum stage recorded, 2.2 feet May 14, 1912 (discharge, 940
second-feet). This may have been exceeded between reading-.

WinTER Frow.—River probably never freezes, as there are hot snrings just above
bridge.

Drversions.—None.

REeguLaATION.—NoODe.

Accuracy.—Results since recorder was installed are considered excellent; earlier
records poor on account of fragmentary and uncertain gage records.

Discharge measurements of Warm Springs River near Warm Spring, Oreg., during the
year ending Sept. 30, 1915.

. Gage | Dis- { Gage | Dis-

Date. Made by— height. chargo. | Date. Made by— helght. | charge.
Feet. | Sec.-ft. Feet. | See.-ft.
Oct. 24 | P. V. Hodges 0.93 266 || June 3 | C. L. Batchelder L 340
Nov. 29 | C. G. Paulsen..........| .95 250 28 1.....do .91 264
Mar. 6 | P. V. Hodges 118 384 || Sept. 4 |..... di . 232

Daily discharge, in second-feet, of Warm Springs River near Warm Spring, Oreg., for the
year ending Sept. 30,.1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. [ Apr. | May. | June. | July. { Aug, | Sept.
.| 284 258| 252 ,w 249} 328 486 415{ 336 A9 241
264 255 258 324 528 418 1 341 254 241
.| 287 255 264 252 356 606 400 332 254 241
| 274 255 252 246 480 630 400 336 254 237

255 249 246 445 600 385 336 254 237
249 243 249 410 576 370 % 254
323

268
28 26
261 266
261 266
261 266
264 26 27
264 346| 240| 249| 400| 564 | 365 26 | 249 | 237
264 246 240 249 400 552 365 266 249 241
21| 2a3| 23¢| 252| 3% 375 318| 266 249| 27
261 | 240| 234| 252| 346 516 305| 25| 240| ‘241
261 | 237 | 231| 252 346| s8] 4s6| 30| 208| 49| 245
261 | 234| 246| 252| 341 28| 510 34| 266| 209| 254
286 | 298 246 | 365| 510 528) 310] 286 240| 262
310| 213| 234| 246| 400| 528 4e2| 305| 266{ 39| 266
208| 208| 108| 240 425| 6| 462 2021 26| 245| 266
286 | 219| w40 249| 36| 10| 430 202| 26) 25| 262
28! 22| 2460 246 435) H0| 45| 288 | 266 245| 288
o) 219) 23] 261 410 5io ms| 23] 25| 254
20| 22| 243| 267| 435 10| 415| 288 262{ 241| 240
27| 22 25| 420 516| 410 284 | 263| 241 249
261 222| 234 510 | 400 |- 284 pe| 2|
58| 22| 1| 28| 430 300 | 9284 21| 240
255 228 216 274 456 L3885 284 258 241 249
255| 98| 219( 332 40| 'ss0f 2701 268 21| 254
255 | 228 380 | 275] 28| 28| 254
255 | 228 o5 o254 241 om4
255 | 228 271 | o954 | 241| 254
255 | 208 266 | o254 | 241 254
25| 228 266 | 254| 241] 254
255 | 228 66| 29| 211 954
2a6 | 237 1100000 ase|...o...] 350 [...o... 9| 241).....

Nore.—Discharge determined from two well-defined rating curves, applicable Oct. 1 to Mar. 3 and Mar,
4 to Sept. 30, respectively. Discharge interpolated July 3-10°and Aug 19 to Bapt. 3,

~
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Monthly discharge of Warm Springs River near Warm Spring, Oreg., for the gea* ending

Sept. 30, 1915.
N Discharge i nd-feet.
) rge in secor t. Ruho® Acot
Month. (total i}x racy.
| Maximum. | Minimum. | Mean, | 8cre-fee®).
274 213 250 15,400 | B,
310 255 265 15,800 | A.
256 208 233- 14,300 | B.
270 198 238 14,600 | B.
390 246 270 15,000 | B.
498 324 419 25,800 | A,
630 410 507 3 A,
528 405 24,900 { A.
31 266 300 17,900 | A.
249 262 16,100 | A.
254 241 246 15,100 1 A,
266 237 249 14,800 | A.
630 198 304 220, 000

MILL CREEK NEAR WARM SPRING, OREG.
Location.—In or near sec. 20, T. 8 S., R. 10 E., unsurveyed, 500 feet below Indian

Office sawmill, about 6 miles above mouth of Boulder Creek, and 20 miles north- T

west of Warm Spring, Jefferson County.

Drainace ArREA.—Not measured.

RECORDS AVAILABLE.—June 5 to September 30, 1915.

Gaee.—Vertical staff about 30 feet above wagon bridge; read occasionally. Gage
reader, C. R. Garvey.

DiscEARGE MEASUREMENTS.—Made by wading.

CHANNEL AND cONTROL.—Heavy gravel; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of records, 1.35
feet June 5 (discharge, 71 second-feet); minimum stage recorded, 0.88 foot and
19 (discharge, 37 second-feet).

WiINTER FLOW.—No data.

Diversions.—None.

RecuratioN.—None; mill not used at present

Accugacy.—Daily discharge records for'days when gage was read, good.

Dzscharge measurements of Mill Creck near Warm Spring, Oreg., during the yecr ending
) Sept. 30, 1915.

[Made by L. C. Batchelder.]

: Gage | Dis-
Date. .| height. | charge.

Feet, Sec.-ft.
1 . 5
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Daily discharge, in second-feet, of Mill Creek near Warm Spring, Oreg., for the year ending
Sept. 30, 1915.

Day. June. | July. | Aug. | Sept. Day. June. | Jrly. | Aug. | Sept.

;\Tdom.—Discha.rge determined from well-defined rating curve; given only for days on which gage was
read.

WEITE RIVER NEAR TYGH VALLEY, OREG.

LocaTioN.—In the SW. { sec. 10, T. 4 8., R. 13 E., a mile south of T'ygh Valley, Wasco
County, a mile above mouth of T'ygh Creek, and 4 miles above the Tygh Valley
plant of Pacific Power & Light Co. at the fall of White River.

DRrRAINAGE AREA.—Not measured.

RECORDS AVATLABLE.—June 18, 1911, to September 30, 1915.

Gage.—Vertical staff on lower corner of left pier of lnghway bridge; read once daily.
Gage reader, Gertrude Brown,

Di1scHARGE MEASUREMENTS.—Made from lower side of highway bridge.

CHANNEL AND coNTROL.—Gravel and sand; slightly ehifting. White River carries
a heavy load of glacial sediment at times.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.92 feet at 8 a. m.
April 3 (discharge, 797 second-feet); minimum stage recorded, (.30 foot Septem-
ber 7, 20, 24, and 27 (discharge, 82 second-feet).

1911-1915: Maximum stage recorded, 5.3 feet January 9, 1912 (probably ice-
affected); maximum when channel was clear, 3.5 feet January 13, 1912 (discharge,
2,050 second-feet). Minimum is that of 1915,

WINTER FLow.—Stage-discharge relation affected by ice for short yeriods; ice jams
occasionally form during extremely cold weather.

Drversions.—Probably no diversion from White River above station. although diver- -
gion of water for irrigation of lands south of lower White River is feagible.

REcvuLaTION.—None.

Accuracy.—Results considered good.

v

Dnscharge measurements of White River near Tygh Valley, Oreg., during the year endmg
Sept. 30, 1915.

Date. Made by— h(:l;%?:. chgriz‘e.
Feet, Secft.

Oct B o T = T 0. 60 180
17 C. L, Bal elder ......................................................... .44 27

Sept. 3 |evenn L PN .37 96,7
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Daily discharge, in second-feet, of White River near Tygh Valley, Oreg., for the yecr ending

Sept. 30, 1915.

‘e

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Au>. | Sept.
130 156 180 180 210 410 485 320 245 152 142 104
165 156 180 180 245 410 300 228 152 136 96
180 195 180 166 245 360 785 300 228 152 136 104
165 186 180 180 238 410 642 308 228 152 129 104
150 180 180 180 228 385 560 300 228 152 129 96
150 217 180 186 238 360 535 300 210 152 129 96
150 180 180 180 228 320 560 300 210 162 120 82
150 180 180 195 210 300 510 300 210 160 129 96
150 180 180 204 217 280 485 340 210 169 129 96
145 186 180 180 238 245 460 360 200 152 129 96
165 180 180 180 228 245 460 340 210 152 129 9%
186 195 165 180 245 510 360 228 152 129 110
180 195 165 180 262 245 510 385 193 152 129 116
165 195 485| 238] 300( 485| 340{ 183 | 152| 129 126
156 210 185 238 228 340 435 300 193 152 129 110
150 210 195 180 248 385 460 308 186 152 120 110
150 180 195 195 280 360 460 300 186 160 126 96
150 186 195 180 340 360 460 300 176 152 126 110
228 186 150 180 320 360 485 280 176 152 126 116
210 195 150 180 340 340 460 280 176 152 116 82
195 195 150 186 410 360 435 262 159 176 126 88
180 180 150 180 360 410 410 262 159 169 10 88
165 195 150 174 340 460 262 159 152 116 96
156 195 165 165 410 535 410 280 159 162 |, 110 82
156 180 195 165 535 485 360 262 159 152 116 88
150 180 195 150 410 435 340 262 176 152 110 88
150 180 195 180 385 385 360 280 168 152 110 82
150 186 210 180 340 360 385 320 159 152 110 88
150 180 180 186 |....... 460 340 280 152 152 110 96
150 180 180 195 |....... 435 320 262 159 153 Hof . 9
150 fveonaee 180 195 f....... 460 |....... 262 [....... 136 110 |.......

Nore.—Discharge defermined as follows: Oct. 1 to Apr. 3 from a well-defined rating curve; A&if’ to
Sept. 30, from a fairly well-defined rating curve; curves are the same above 2,000 second-feet. Discharge

oS! ted a3 150 second-feet Dec. 19-23, when stage-discharge relation was affected by ice.
Monthly discharge of White River near Tygh Valley, Oreg., for the year ending Lept. 30,

1915.
Discharge in second-feet. Run-ot
Month. (totalin |SOCU"
Maximum, | Minimum. | Mean. | acre-feet). Y.
228 130 162 9,¢20 | B.
228 16| 18 150 | B
210 150 179 11,070 | B.
485 150 | 192 e | B
535 210 203 16,300 | B.
535 25| 369 22,700 | B.
785 320 468 27,60 | B,
385 262 300 18,400 | B.
245 152 191 11,400 | B.
176 136 155 9,530 | B.
142 110 123 7,590 | B.
126 97. , 820 | B.
785 s2| 22 163,07

\ KLICKITAT RIVER BASIN.
ELICKITAT RIVER NEAR GLENWOOD, WASH.

Locazrry.—In the NE. 1 sec. 14, T. 7 N., R. 12 E., just below Dairy Creek, 2} miles
below the southern boundary. of the Yakima Indian Reservation, 3 mile= below
Big Muddy Creek, and about 6 miles north of Glenwood, Klickitat County.

DrAINAGE AREA.—356 square miles,

. RECORDS AVAILABLE.—December 16, 1910, to September 30, 1915, at present site;
October 9, 1009, to December 15, 1910, at a point & mile above, in section 11.

N
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Gace.—Stevens continuous water-stage recorder referred to vertical staff on left
bank. Gage reader, A. G. Hanson. Prior to July 19 1910, several vertical stafis
were used. ’

Discmarer MEASUREMENTs.—Made at a cable bridge just below gage.

CHANNEL AND coNTROL.—Heavy gravel; may shift during high water.

ExTREMES OF DIsCHARGE.—Maximum stage during year from wster-stage recorder,
2.62 feet at 1 a. m. April 3 (discharge, 2,200 second-feet); minimum stage from
water-stage recorder, 0.55 foot at 11 a.m. January 22 (discharge, 302 second-feet).

1909-1915: Maximum stage recorded, 5.20 feet on original gage November 24.
1909 (discharge, estimated by extension of rating curve, 6,250 second-feet).
Minimum, that of 1915.

WinTER FLOW.—Stage-discharge relation unaffected by ice.

Drversions.—None.

REeauraTiON.—None.

Accuracy.—Results considered excellent.

Discharge measurements of Klickitat River near Glenwood, Wash., during the year ending
Sept. 80, 1915.

[Made by A. G. Hanson.]

Gage Dis-
Date. height. | charge.
i Feet, | Sect.
J o 376 Ju.ly25
2.22 1680 ug. 29.
. 1.62 900 Sept 18..
June 13... 1.35 716

Daily discharge, in second-feet, of Klickitat River near Glenwood, Wash., for the year
ending Sept. 30, 1915. .

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.
436} 1,280 | 1,110 | 965 | 692] 532 436
430 11,960 | 1,110 | 920 700| 563 424
424 12,100 | 1, 880 708 538 436
446 11,820 1,010 | 80| 692] 502 460
441 {1,610 | 1,010 | 880! 671 502 448
44111,470 [ 1,010 920 6361 526 402
441 | 1,470 | 1, 880 | 615| 502 392
441 | 1,400 | 1,110 840 | 692] 496 402
44111,280 11,280 80| 620 490|' 386
441 | 1,280 | 1, 760 582 496 370
441 1,400 1 1,220{ " 738] 570 496 364
461 1,470 11,160 { 723 576| 490 370
463 | 1,470 1 1,130 7231 530 | 478
551 11,340 | 1,010 ) 723 ] 538 478 358
664 | 1,340 | 965 715] 520 490 370
684 | 1,400 920 723 526 490 380
684 | 1,540 | 1,110 | 745 526 | 478 397

1] 1,680 11,110 ) 7151 530 | - 478 402
677 | 1,750 | 1, 534 | 496 402
677 ] 1,750 | 1,010 671 540 496 397
740 | 1,540 | 965 664 | B545[ 508 402

1,400 965 671 550 520 397
938 {1,280 965| 6781 685| 532 392
938 11,220 [ 965 671| 559] 526 392
895 | 1,220 920 643 563 508 397

1,160| 920} 629] 538 397
778,180 v0ol0| 615 508! 4us 386

1,160 | 1,220 602 490 514 386
88711,220 11,110 622 502 526 307
g8 l1,180i 1,010 57| pd6) 638 397
805 {.......] 965]....... 520] 460 [.......

e Dec. 1-26, estima
White Salmon River (recorder not working during

I:al'!n*éﬁ% d us follows: Ovt. 1 to Apr. aémh-omaweh-deﬂnm ramchum ml"i dto
ggﬁ.mﬁ mm dmmaﬁﬂdl. woﬁieet
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Monthly discharge of K h,clmtat River near Glenwood, Wash., for the yaar ending Sept. 30,
1915,

[Drainage area, 856 square-miles.]

Discharge in second-feet. Run-off.
) Accn-
Month. . Por | oD | Motattn |V
Maximum, | Minimum, | Mean. s&t&fe drainage | acreent.
- area.
503 581 1.63 1.88 25,700 | B
600 754 2.12 2.36 44,900 | A
441 491 1.38 1.59 30,200 | C
335 406 114 1.31 25,000 | A,
370 406 1.14 1.19 22,500 | A.
424 640 1.80 2.08 39,400 | A.
1,160 1,440 4.04 4.51 85,700 | B
920 1,060 2.98 3.4 65,200 | A
602 745 2.09 2.33 44,300 | A
490 577 1.62 1.87 35,500 | A
460 505 1.42 1.64 31,100 | A
358 397 1.12 1.25 23,600 [ A
335 667 1.87 25.45 483,000

ELICKITAT RNER BELOW GLENWOOD, WASH.

LOCATION ~—Insec.12; T.5 N, R. 13 E., at county bridge on road between Glenwood
and Goldendale, about 11 m1les southeast of Glenwood.

DrainAGE AREA.—Not measured.

Recorps avamasie.—July 16, 1914, to October 24, 1914, when station was dis-
continued. )

Gaage.—Vertical staff 40 feet above highway bridge. Read once daily by I.. Leidl.

DiscHARGE MEASUREMENTS.—Made from upstream side of bridge.

CHANNEL AND cONTROL.—Channel composed of gravel and sma.}l boulders, likely to
shift during floods.

ExTrEMES OF DISCHARGE.—Maximum stage recorded during penod, 1.40 feet July
16 and 18 (discharge, 1,190 second-feet); minimum stage, 0.88 foot at 6 p. m.
September 16 (discharge 766 second-feet).

Winter rrow.—Stage-discharge relation not affected by ice.

Drversions.—A small quantity is diverted for irrigation near Glenwood.

ReeurnatioNn.—None. .

Accuracy.—Records excellent.

CoorERATION —Gage heights and two measurements furnished by L. Leidl.

Discharge measuremenits of Klickitat River below Glenwood, Wash.

Date. |-  Madeby— nﬁ%&. mﬁg& Date. Made by— oo, hmze_

1014, Feet. | See. i/t 1015, Feil. se:%:.

July 19} Louis Lefdl............ 1.37 May 26| A. G. Hanson._........ 125 | 1,350 .
27 | Charles Leidl........... 1.20 1 010 || June 20 |..... (i 1) SO 1.1% 94,7
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Daily discharge, in second-feet, of Klickitat River below Glenwood, Wash., for the pmod
July 16 to Oct. 24, 1914.

Day. July. | Aug. | Sept. [ Oct. Date. July. | Aug. | Sept. | Oct.

930 766 |.......
930 815 |.......
890 890

930 890
914 | 1,030 | 1,140

> 060
1,010

Note.—Discharge determined from a rating curve well defined between 850 and 1,400 second-feet.

Monthly discharge of Klickitat River below Glenwood, Wash.. for the period July 16 to
Oct. 24, 1914.

Discharge in second-feet. Run-off

Month. (totalin

Meaximum. | Minimum. | Mean. | 2cre-feet).
July 16-31.. - 1,190 1,010 1,000 34,600
August..... 1,060 850 929 57,100
September 1,030 766 855 50,900

HOOD RIVER BASIN.
HOOD RIVER AT DEE, OREG.

LocarioN.—In the SW. } sec. 7, T. 1 N., R. 10 E., just above the b?ckwater of the
milldam at Dee, Hood Rrver County, and half a mile below the junction of East
and Middle forks,

DEAINAGE AREA.—Not meagured.

RECORDS AVATLABLE.—May 21, 1913, to December 31, 1914 February 1 to September
30, 1915.

Gaee.—Vertical staff attached to wooden crib on left bank just above railroad trestle
Gage reader, J. W. West. Gage 400 feet below dam was used 1¢73 to December
31, 1914,

DiscHARGE MEASUREMENTS.—Made from cable about 25 feet above gsge

CHANNEL AND cONTROL.—Control of boulders, stumps, and gravel; probably per-
manent between floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the pe-iod February 1
" to September 30 at upper station, 2.4 feet at 1 p. m. April 1 (discharge can not
be computed); minimum stage recorded, 0.58 foot September 7, 10, and 11 (dis-
charge, 134 second-feet); this is probably about as low a stage £« the river ever -
reaches. No record of extreme flood. .

Winter FLow.—Stage-discharge relation unaffected by ice. :

DrversioNs.—Several small ditches divert water for irrigation above station. The
East Fork Irrigation District canal diverts water through a divide to lands out-
side the drainage area.

Reavration.—None. The flow at former station is quite irregular, emecm.]ly during
low water, owing to changes in load in power plant at mill of Oreron Lumber Co.
just above gage.

Accuracy.—Records considered good for low stages; no estimates for high stages
at present gage; good for old gage except for extremely low water.,
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D@scharge measurements of Hood River at Dee, Oreg., during the year ending Sept., 30,

1915.
[Made by C. L. Batchelder.]
Gage D
Date. : noht. | chage.
Feet. Sec.,
0.81 fézﬁ
. 232
.72 186

Daily gage height, in feet, of Hood River at Dee, Oreg., for the year ending Sept. 39, 1915.

Day. Feb. { Mar. | Apr. | May. Day. Feb. | Mar. | Apr. | May.

1,22 1,28 2.40 1.35 1.05 1.70 1.65 1.45

- 1.20 1.25 2.30 1.35 1.05 .65 1.8% 1.50
. 1.15 1.25 2.30 1.35 1.08 1.65 1.75 1.50
. 1.05 1.30 2.10 1.35 1.08 1.65 L7 1.50
.10 1.30 2.00 1.35 1.08 1.55 LM 1.50

1.10 1.25 2.00 1.35 1.08 1.55 1.6% 1.60

1.05 1.22 2.00 1.35 1.08 1.55 1.60 1.55

1.05 1.20 1.80 135 110 1.7 177 1.40

1.05| 118 1.90| 1.50 1301 L7l 17| L35

1.02 1.20 L.90 1.55 .28 1.66 1.60 1.45

1.02 1.20 1.90 1.55 118 |  1.65 1.62 1.35

1,02 1.20 1.85 1.50 120 1.58 1 1.65 1.45

1.02 1.22 1.85 1.40 1.28 1.58 1.65 170

1.05 1.22 170 1.45 ceeew--| LB8 1.55 1.40

1.05 1.60 1.70 145 1,58 1.5 1.45

.......... 1L.70 |........|] L.456

Note.—No current-meter measurements were made during this period and a shift in control occurred
before any high-water measurgments were made; daily discharge not determined.

Daily discharge, in secondifeet, of Hood River at Dee, Oreg., for the year ending Sept. 30,
i 1915. o ,

Day. . Oc¢t. | Nov. | Dec. July. | Aug. | Sept.
20| 515 330f 625 265 250
449 416 356 400 305 180
330 570 330 400 335 180
282 405 345 400 348 225
355 380 251 400 305 180
355 330 260 400 348 140
380 365 282 400 287 134
355 330 260 335 456 140
365 365 335 456 140
355 380 282 275 305 134

&
=]
*
(]
2
5
=

SSEHEY EOHSS HURRE RERSY ERBEY BEGER
B

405 | 206 265 202
380 345 200 414 308 218
380 330 200 435 287 225
396 345 200 387 265 216
355 315 200 287 265 202
305 224 250 | - 275 202
449 315 238 265 235 225
416 260 202 225 202
416 330 260 202 225 189
405 306 224 202 218 202
380 355 238 225 225 216
380 f........ 238 |....... - 225 250 |........

NotEg,—Discharge Oct 1 to Deo 31 obtained from readings on gage below dam and a well-defined rai
curve; June 1 toSept. 30 above dam and a rating curve well defined between 181 and
second-foet. Dischar, :B‘ob. ¥ 31 ean 1106 be computed.



90 SURFACE WATER SUPPLY, 1915, PART XIT—.

Monthly discharge of Hood River at Dee, Oreg., for the year ending Sept. 30, 1915,

Discharge in second-feet.
: Run-off | oo
Month. “(totalin racy.
Maximum. | Minimum.| Mean | 8cre-feet).
504 260 371 22,80 | B.
690 305 387 23,000 | B.
355 200 ora 15,400 | B.
625 202 320 19,000 | C.
456 216 20% 17,500 | B.
400 . 202 22 16,100 | B.
- 250 134 187 11,100 | B.

HOOD RIVER AT TUCKER BRIDGE, NEAR HOOD RIVER, OREG.

Locatron.—In the SW. 1 sec. 15, T. 2 N., R. 10 E,, one-third mil= above intake of
power flume, about three-fourths mile above Tucker Bridge, and 5 miles south
of the town of Hood River, Hood River County.

DRAINAGE AREA.—Not measured.

RECORDs AvamLaBLE.—July 24 to September 30, 1915; October 20, 1897, to December
81, 1899, and August 27, 19183, to September 30, 1914, from gage at Inghway bridge.

GaceE.—Stevens water-stage recorder on right bank. Gage reader Fred Knoblock,
Chain gage attached to highway bridge, used 1913 and 1914. Gage used 1897 to
1899 was of wire type and was attached to older bridge.

DIsCHARGE MEASUREMENTS.—Made from highway bridge; flow of flume included
with that of river; conditions only fair.

CHANNEL AND CONTROL,—Rocks and boulders; practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage from water-stage recorder July 24 to
September 30, 1915, 1.60 feet at 9 a. m. August 7 (discharge, 580 sevond-feét);
minimum stage recorded, 0.62 foot at 1 a. m. September 16 (d*~charge, 136 sec-
ond-feet).

1897-1899 and 1913-1915: Maximum stage recorded, 11.0 feet on old wire gage
January 21, 1899 (discharge, 12,200 second-feet); minimum is that of 1915.

WinTER FLow.—Stage-discharge relation unaffected by ice.

Diverstons.—Several large diversions for irrigation above station. Power flume
diverts a few hundred feet above the bridge and discharges directly below it;
quantity diverted included in determinations.

REeGULATION —Water ‘stored at sawmill at Dee. Durl-ng low water the pond was
filled and emptied as many as gix times duily, causing fluctuations of as much as
0.8 foot at Tucker Bridge.

Accuracy.—Resnlts for 1915 considered good.

Dischar'cmc%mmemm' 5 o HbadeeratT‘uckeerdyc mrﬂoodkw()r durd
g P 4 the year ending Sept. 30, 1915. g g

i

Gage Dis- o | Dis-
Date. Mdde by— heiﬁt. charge, || Date. Made by— hgiﬁx charge.
Feet. | Secft. Feet, | Sec.ft.
Oct. 6 | Hodges and Stewart....| ¢1.82 19 || Aug. 20 | C. L Bsmheldar ....... 1,40 467
Nov. 18 Paulxen and Hanson...| e2.41 819 [i Bept. 2 |.....d0ceceiveniennnnnnns 5.70 159
Juely 28 | C. L, Batchelder....... b1.45 479

- @ From chain gage: " b ¥rom water-stage record -~
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Daily discharge, in second-feet, o Hood River at Tucker Bridge, near Hood River, Oreg.,
Jor the year ending Sept. 30, 1915.

Day. July.| Aug.| Sept. Day. July.| Aug.| Sept. Day. July. | Aug. | Bept.

316
315
301
287
315

NoTe.—Discharge determined from a rating curve well defined above 150 second-feet; discharge inte-
grator used.

Monthly discharge of Hood River at Tucker Bridge, near Hood River, Oreg., for the year
ending Sept. 30, 1915.

Discharge in second-feet.
Run-off |,....
Month. (total in Tacy.
: Maximum. | Minimum, | Mean, | 8cre-feet). '

395 316 357 5,660 | A.
453 310 374 23,000 | A.
332 260 206 17,600 | A.

HOOD RIVER AT POWERDALE, NEAR HOOD RIVER, OREG.

Locatron.—In the NE. 1 sec. 86, T. 3 N, R. 10 E., at bridge of Mount Hood Railway
about one-third mile southeast of the town of Hood River, Hood River County,
below discharge of tailrace of Powerdale plant of Pacific Power & Light Co.,

. and a mile above mouth of stream.

DRAINAGE AREA.—Not measured.

Recorps aAvamaBie.—March 31, 1913, to September 30, 1915.

Gaae.—Fuller water-stage recorder on left bank just below bridge, installed July 27,
1915; vertical staff prior to that date. Four readings daily before reco~der was
installed. Gage reader, A. Rogers. Readings on vertical staff on right bank
opposite power plant about one-half mile above railroad bridge, in SE. £ sec. 36,
used up to September 30, 1914.

DiscHARGE MEASUREMENTS.—Made from cable 100 feet above gage at power plant.

CHANNEL AND coNTROL.—Rock and boulders; practically permanent.

ExXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.7 feet November
.13, April 1 and 8 (discharge, 2,840 second-feet); minimum stage frorx water-
stage recorder, 1.33 feet September 4 (discharge, estimated from dowtiward

_ extension of rating curve, 176 second-feet).
1913-1915: Maximum st&ge recorded, 5.0 feet January 5, 1914 (d‘«charge,
4,800 second-feet); minimum is that of 1915.

WingER ¥LOW.—Stage-discharge relation not materially affected by ice.

Diverstons.—Large diversions for irrigation above station; water for, power plant
is diverted around upper gage but is returned above the bridge gage; civersion ,
was included in estimate for 1913 but was computed separately for 1914.

REauLATION —-Water stored at sawmill at Dee causes sudden fluctuation+ at low
water.

Accuracy.—Results considered good.
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Discharge measurements of Hood River at Powerdale, near Hood Rver, Oreg., during
the year ending Sept. 30, 1915.

Discharg».
hG et ischargs lg?get
Date. Made by— 0] ite
v Dower At At At bﬁ‘:lge.

ouse. | gable. | tailrace. | bridge.

Feet. Sec.-ft. Sec.—ft. SecAft, Feet.
2 533 612

Oct. 7]J. B, SteWarteceenueuennrieieneanennnnncn 1.82|  533| 789 612 |..c.ee....
Tleeens L L N RN 1.80 482 78 9 561 |eeenne....

Nov. 18 | Paulsenand Hanson...........cocceeemannn 2.41 883 95.€ 79 a3.02
July 27 | C. L. Batchelder........c.ccoeiiaaminnnss 1.47 284 9. § 383 217
Aug. 181{..... L A 1.66 409 65.7 475 2.36
18 [..... L L T PR 1.20 241 9.7 335 1.90

a Gage read two hours after measurement was made and stage was apparently falling.

Daily discharge, in second-feet, of Hood River at Powerdale, near Hood River, Oreg.,
Jor the year ending Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
760 980 | 2,530 865 865 495 408 334
760 980 | 2,390 830 830 560 465 340
725 940 | 2,530 795 725 495 435 322
690 1,020 | 2,250 | 690 4951 38| 325
658 1,120 (1,940 | 690 | 690 528 350| 340
690 1,120 [ 1,720 | 725 s28| 360| 328
625 980 | 1,770 890 725 495 340 290
658 980 | 1,600 725 690 560 | © 340 302
625 980 | 1,500 660 625 625 340 |° 334
625 980 | 1,400 | 1,160 592 495 340 326
592 940 | 1,500 | 1,160 560 435 360 340
592 980 11,450 | 1,120 | 860 435 340 310
528 1,070 | 17550 | 1,070 | 560| 435| 334| 316
528 1,770 | 1,350 980 528 495 331 325
528 2,120 | 1,250 | 865| 528| 495 840| 310
528 2,120 | 1,250 885 560 495 348 325
495 L770 (1,350 ] 865 | 5281 625 360| 340
465 1,770 [ 1,350 | 900 | 690 495| 360] 340
435 1,550 | 1,250 980 560 495 360 364
435 1,450 | 1,250 | 940 | 560 | 495 3%0| 3%
528 1,450 [ 1,200 | 900 | 495| 495] 380 aso
560 1,600 1 1,120 | 8651 495| 405] 3s0| 3s0
560 1,770 | 1,070 865 560 465 435 290
528 1,770 [ 1,090 | 865| 658 | 495| 380, 340
625 1,550 |'1,020 830 592 4351 380 360
858 1,400 | 1,020 830 528 408 380 340
625 1,250 980 900 658 360 435 340
830 1,250 980 | 1,250 495 1 435 465 334
625 1,450 980 940 495 380 408 347
760 -1 1,500 900 940 495 376 408 360
725 2450 |....... 885 |....... 880 | 408 |.......

Nore.~Discharge determined from a rating curve well defined between 350 and 2,000 second-feet.
Records from water-stage recorder July 27 to Sept. 30 not so good as those at Tuckr Bridge.
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Monihly discharge of Hood River at Powerdale, near Hood River, Oreg., for the year
ending Sept. 30, 1915.

. Discharge in second-feet. Run-ot oo
Month. g (total i~ 80y,
Maximum. | Minimum. | Mean. | 8cre-feet).
41017117 U, 1,600 560 764 47,07 | B.
November. ............... .l Il 2,600 70| 1,070 63,59 | B.
ber £30 435 612 37| B.
1,250 592 724 44 B.
1,250 725 288 )i B!
2,120 040 | * 1,350 83,c% | A.
2,530 9001 1,450 85,9° | A,
1,250 690 892 54,80 | B.
865 495 609 36,9°0 | B.
625 260 48 29,6 | B.
465 331 379 23,770 | B.
380 290 335 19,5% | B,
2,600 290 95| 575,00

EAST FORK OF HOOD RIVER ABOVE INTAKE, NEAR MOUNT HOOD, OREG.

Locarion.—In the SW. % sec. 4, T. 1 8., R. 10 E., 1,000 feet above the intake of the
East Fork Iirigation District canal, three-fourths mile above toll bridge and
former gage, and 2 miles south of Mount Hood post office, Hood River County.

DRAINAGE AREA.—Not measured.

Recorps Avarasire.—July 22, to September 30, 1915.

Gage. Stevens eight-day water-stage recorder installed on left bank. Gage reader,
Angus McDonald.

DiscHARGE MEASUREMENTS.—Made from cable 15 feet below gage.

CHANNEL AND cONTROL.—Heavy boulders; practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded July 22 to September 30, 1.73
feet at 10 p. m. August 30 (discharge, 201 second-feet); minimum stage recorded,
1.25 feet at 5 p. m. September 28 (discharge, 115 second-feet). .

WinTeR FLOw.—No winter records have yet been obtained.

Diversions.—The Glacier ditch and other small ditches divert water for irrigation
above the station.

RecuraTioN.—None.

Accuracy.—Results considered excellent.

Discharge measurements of East Fork of Hood River above intake, near Mount Hood,
Oreg., during the year ending Sept. 30, 1915.

[Made by C. L. Batchelder.]

Ga; Dis- G Dis-
Date. height. | charge. Date. heiﬁxat. charge.
Feet, Sec.ft. Feet. Set.-ft.
July 22, ..l 1.50 154 | Aug. 22. ... .. ...o.......... 1.52 155
24 1.48 152 || Sept. 17. . .o 1.30 122

ST Y
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Daily discharge, in second-feet, of East Fork or Hood River above intake, near Mount
Hood, Oreg., for the year ending Sept. 30, 1915.

Day. ‘July. Aug. | Sept. Tay. July. | Aug. | Sept. Day. July. | Aug. | Bept.
156 142 161 133

169 138 185 132

165 142 165 127

156 145 163 122

161 143 156 125

[ R F 169 136 156 | 124
PR 163 132 151 121
- TR P, 158 132 156 122
- DR P 160 132 163 125
10 feeene. 165 136 igo 128
) Ol PR

Note.—Discharge determined from a well-defined rating curve. Discharge Sept. 13-14 interpolated.

Monthly discharge of East Fork of Hood River above intake, near Mcunt Hood, Oreg.,
Jor year ending Sept. 30, 1915. -

D -feet.
ischarge in second-feet Run-off [, o
Month. : (totalin |29C0
: - acre-feet). | T2Y*
Maximum. | Minimum. | Mean. .
TUIY 22-B. e 167 142 156 3,000 | A
August. ... 180 151 160 9,840 | A
September.. ... ..cv. it e iiaiiinaiarcerccneaaas 145 121 127 7,560 | A

EAST FORK OF HOOD RIVER NEAR MOUNT HOOD, OFEG.

Locarion.—In the NE. { sec. 5, T. 1 8., R. 10 E., about 5 miles above mouth of East
Fork, 2 miles south of Mount Hood post office, Hood River County, and 2 miles
east of Parkdale station on the Mount Hood Railroad.

DRAINAGE AREA.—Not measured.

REcORDs AVAILABLE.—June 17, 1913, to November 14, 1914, when station was dis-
continued.

Gace.—Vertical staff on right bank. Gage reader, J. A. Robertson. |

DISCHARGE MEASUREMENTS.—Made from a cable one-half mile ahove gage or by
wading.

CHANNEL AND CONTROL.—Gravel and small boulders; somewhat shllg.ng.

EXTREMES OF DISCHARGE.—Maximum stage recorded during perind October 1 to
November 14, 1914, 5.55 feet November 12 and 13 (discharge, 224 second-feet);
minimum stage recorded, 5.25 feet October 6 and 7 (discharge, 139 'second-feet).

1913-1914: Maximum stage recorded, 6.65 feet June 22, 191" (discharge, 762
second-feet); minimum stage recorded, 4.85 feet September 8, 1914 (discharge,
66 second-feet).

WINTER FLOW.—Stage-discharge relation unaffected by ice.

Diversions.—The East Fork Irrigation District canal diverts wrter about three-
fourths mile and the Mount Hood ditch about one-fourth mile above gage and
carry their water past the gage. The Glacier ditch diverts water about 6 mles
above gage and waters hndﬂ above station.

RzcuraTion.—None.

Acouracy.—Results considered good.

The following discharge measurement was made by Paulsen and Hanson:
Nov. 19: Gage height, 5.40 feet; discharge, 172 second-feet,.
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Daily discharge in second-feet, of East Fork of Hood River near Mount Haod, 0 <a., for
Y g g ,?{ma Oct. 1 t({No'v 14, 1914. A N

Day. Oct. Nov. Day. Oct. Nov. Day. Oct. | Nov.
1... 193 193 164 208 || 21...
2. 193 193 164 24 || 22...
3. 208 193 139 224 || 23.
4... 178 193 151 208 || 24...
5... 151 178 1) N PO 25
6... 139 193 164 |.ooeeaon 2...
7. 139 193 178 feoeennnns 27...
8... 151 193 8| 28...
9 164 178 164 |......... 2...
10 178 163 164 |.ooonn.o. ﬁ

NotE.—Discharge determined from a well-defined rating curve.

Monthly discharge of East Fork o ({ Hood River near Mount Hood, Oreg., for the period
ct. 1 to Now. 14, 1914.

Discharge in second-feet. \
Run-of* Aceu-
Month. (total in racy.
Maximum. | Minimum, | Mean, | 3cre-feet). h
(077037 208 139 172 10,60 | B.
November I-14 ... .oooiiei i iaeannnnn 224 178 197 5,4%0 | B.

EAST FORK IRRIGATION DISTRICT CANAL NEAR MOUNT HOOD, OREC.

Locarron.—In the SE. § sec. 33, T. 1 N., R. 10 E., a mile below intake, about 1} miles
south of Mount Hood post office, and 2 miles east of Parkdale station on the Mount
Hood Railroad.

RECORDS AVALABLE.—June 17, 1913, to October 26, 1914 July 21 to Septerrber 30,
1915.

Gage.—Stevens eight-day water-stage recorder on left side of cahal just above road
crossing. Gage reader, Angus McDonald. Vertical staff on side of flum<, 1,000
feet below, in the SW. 1 sec. 34, used up to October, 1914.

DIsCHARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND CONTROL. —=Smooth earth section; head of flume probably acts as con-
trol; fairly permanent.

EXTREMES OF DIgCHARGE.—Maximum stage during period July 21 to Septerrber 30,
1915, from water-stage recorder, 2.93 feet August 14 at 8 p. m. (discharge, 106
second-feet). Canal drv throughout winter and at various other times.

Winter FLow.—No water carried in cold weather.

Accuracy.—Results congidered excellent.

The East Fork Trrigation District canal diverts water ih the SW. 4 sec. 4, T.18., R.
10 E., and irrigates lands lying east of Hood River. Most of the return water reaches
Neal Creek and the lower part of Hood River.
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Discharge measurements of East Fork Irrigation District canal near Mount Hood, Oreg.,
: during the year ending Sept. 30, 1915.

[Made by C. L. Batchelder.]

Ga; Dis- Ga, D,
Date. belght. | charge. Date. notht, | ctdege.
Feet. Sec.-ft. . Feet. Sec.ft.
July 22 iiiiiiiiiiiiinaian. 2. 56 M July 24t 2.34 65.7
b N 1.78 36.0 ) Aug. 22, menmimii et 27 95.6

Daily discharge, in second-feet, of East Fork In?ation District canal near Mount Hood,
Oreg., for the year ending Sept. 30, 1915.

Day. Oct. | July. { Aug. { Sept. Day. Oct. { July. { Aug. [ Sept.
96 40
79 40
92 41
93 42
95 44
95 41
95 35
96 36
95 35
MU 35
94 35
93 35
91
88 36
86 35
i ()

Note.—Discharge for October determined from readings on gage in flume and a we'l-defined ratin‘g curve;
for July to September, from records of water-stage recorder and a well-defined rating curve. Discharge
Sept. 1~7 interpolated. Water probably turned in about May 1; no record obtained until July 21.

" Monthly discharge of East Fork Irrigation District canal near Mount Hood, Oreg., for the
year ending Sept. 30, 1915.

Discharge in second-feet.
Month.  (totalin %?._
Maximum. | Minimund, | Mean. acre-feet).

3 16.0 A.
83 57 7 1,720 | A.
98 42 &3 5,450 | A.
77 35 5.1 3,040 | A

WEST FORK OF HOOD RIVER NEAR DEE, OREG.

LocartioNn.—In the SW. } sec. 1, T. 1 N., R. 9 E., about 500 feet below an old bridge,
about a mile from mouth, and 2 miles by road west of Dee, Heod River County.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—August 26, 1913, to September 30, 1914; Jaxrmary 1 to Septem-
ber 30, 1915.

GAce.—Vertical staff on right bank attached to stump. Gage resder, Fred Pilling.

DiscHARGE MEASUREMENTS.—Made by wading at low water. 1"o equipment for
high-water measurement. ‘

CHANNEL AND cONTROL.—Rocky; probably permanent.
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ExTtrEMES OF DISCHARGS.—Maximum stage recorded during year, 3.00 feet 8t 7 a. m.
April 3 (discharge not determined); minimum stage recorded, 1.00 foot Sep-
tember 29 and 30 (discharge, 100 second-feet).
1913-1915: Maximum stage recorded, 4.00 feet January 5, 1944 (discharge not
determined); minimum is that of 1915.
WiNTER FLOW . —Stage-discharge relation unaffected by ice.
DiversioNs.—Some water is diverted for irrigation near Dee, and some from Green-
point Creek for fluming logs.
Reeurarion.—None.
Accuracy.—Results for low water cons1dered excellent; no estimates for high stages.

Discharge measurements of West Fork of Hood River near Dee, Oreg., during the year
ending Sept. 80, 1915.

¢

Date. Made by— 1o, | e, || Date. Mado by— T, o
) Feet. | Sec.t. Feet, | Sec.fr.

Dec. 20 | W. D, Peaslee........... 140 | "3 || Aug. 21 | C. L, Batehelder. ... 1as| 165
July 27| C. L. Batchelder....... 1.22 171 || Sept. 17 [.....dOuccueeeivenann.n. 1.04 111

Daily gage height, in feet, of West Fork of Hood River near Dee, Oreg., for the ycar ending
Sept. 30, 1915.

Day. Jan. | Feb. | Mar. | Apr. | May Day. Jan. | Feb. | Mar. | Apr. | May.
1.55| 1.52] 1.70 | 2.20{ 1.58 1.72| 1.48] 2.30 1.80 1.60
1.55]| L52| L70| 2.60| 1.55 1.62 1.48] 2.02| 1.80 | 1.60
1.551 1.58| 1.70 | 3.00| 1.55 1.60] 1.60 | 2.05| 1.75'] 1.60
1.52 | L55| 1.76| 2.70 | 1.52 1.58 ) 1.58] 2.00| 172} 1.60
1.52] 1.52] 1.80 | 2.30 | 1.52 1.50| 1.58| 1.95| 1.72].1.60
1.521 1.55| 1.78 | 2.10] 1.52 1.48| 1.58] 1.95| 1L.70| 1.60
1.50 | 1.65) Lv5] 2.10| 1.50 1.48] 1.58| 1.95] 1L.70| 1.60
1.48| 1.52| 1L72| 2.00| 1.50 1.48] 1.58] 2.15| 1.756} 1.60
1.48| 1.52| 1.70 ] 1.%0 ] 1.52 1.45| L72] 2.15| 1.72]| 1.60
.48 1.52) 1.70{ 1.90| 1.62 1.45| 185} 2.00] 1.65] 1.58
1.451 1.52| 1.70{ 1.90| 1.65 1.48¢ 1.80}f 1.95( 1.65( 1.58
1.42| 1.50| 1.70 | 1.95]| 1.65 1.40f 172 1.95| 1.62] 1.58
1.42] L50{ 1.72] 1.90 | 1.62 1.40| 1.70| 1.90| 1l.62| 1.85
1.82| 1.48| 2.15] 1.85] 1.60 1.40 1.95| 1.60| 1.70
1.85| 1.48| 2.50 | 1.80| 1.60 1.38 |. 1.95] 1.60 | 1.65

L5 2.00 |--..... 1.60

Daily duckarge, in second-feét, of West Fork of Hood River near Dee, Oreg., for the yaars
ending Sept. 30, 1913, 1914, and 1915.

=]
]
g

Day. Sept. Day. ! Sept.

1913,

88888

&
@ e
&

EEEL

19415°—18—wsp 414—7
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Daily discharge, in second-feet, of West Fork of Hood River near Dee, Oreg., for the years
ending Sept. 30, 1918, 1914, and 1915—Continued.
Day. Oct. | Nov. | Dee. Jan., | Feb. | May. | June, | July. | Aug. | Sept.

376 220 150

3% | 215 150

3%6 220 154

30 215 154

3] 210 150

a0 | 210 130

204 215 166

204 210' 166

27 200 180

287 195 150

204 195 162

308 200 195

204 200 170

274 200 280

210 520

274 200 350

256 175 390

280 | 175 336

268 170 430

28| 170 450

22 175 343

220 180 308

220 170 280

220 166 256

220 166 244

220 170 250

gg 153 274

215 %70 %

2151, 166 220

220 | © 154 |........

\

Day. Jan. | Feb. | Mar, | Apr, | May. | June. | July, | Aug. | Sept.
414 250 170 150
390 250| 170 150

250 | © 170 138

366 250 | 170 130
350 250 | 170 130
250 170 130

170 130

3151 208 170 130
204 170 124
280" 22 170 | 124
280f 210] 162 115
280 0 162 124
280 210 162 124
280 200 182 124
280 ] 2a0 162 115
280 pAll 162 115
% a0e 162 115
200 | 162 115

280 208 162 115
280 2R 162 115
280 250 162 106
280 250 162 106
268 %2 162 - 108
268 %2 162 108
268 220 162 106
315 210 163 108
204 100 162 106
280 170 162 100
268 1 106
250 T 100
........ 10 cvenesas

ROt glven e 530 seeond-footy

Noﬁ.—mnﬁvq m&w from g well-iefied rating curve, Qu days for which discbarge &
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WHITE SALMON RIVER BASIN.
WEITE SALMON RIVER AT SPLASH DAM, NEAR TROUT LAKE, WASH.

Looarion.—In the NE. 1 sec. 6, T. 5 N., R. 11 E., at spladh dam formerly used by
Wind River Lumber Co., 2} miles south of Trout Lake, Klickitat County, 4
miles below mouth of Trout Creek, and about 10 miles north of Husum:

Dramvaee arEs.—Not measured.

RecorDS AVAILABLE.—June 1, 1912, to September 30, 1915.

Gaae.—Vertical staffs in the pond above the dam, except June 1 to September 30,
1912, and May 23 to June 28, 1913, during which periods gage restlings were
made on vertical staff on right bank just below dam. Gage read twice daily
by H. G. Williams, sr.

DiscHARGE MEASUREMENTS.—Made from a cable 800 feet below the dam.

CHANNEL AND coNTrROL.—For the gage above the dam the control is formed by two
sharp-crested weirs and an overflow opening; below the dam, rocks and gravel;
somewhat shifting.

" EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.65 fat at. 7
a. m. April 8 (discharge, 2,160 second-feet); minimum stage recorded, 1.05 feet
August 1, 4, 5, and 6 (discharge, 52 second-feet).

1912-1915: Same as for 1915.

WinTeER FLow.—Stage-discharge relation not affected by ice.

Diversions.—An unmeasured quantity of water is diverted for irrigation above the
station.

Recurarron.—None.

Accuracy.—Results considered good.

CoorerarioN.—Gage-height record furnished by Northwestern Electric Co.

Discharge measurements of White Salmon River at splash dam, near Trout Lake, Wash.,
during the year ending Sept. 89, 1915. -

b o A | ol
Feet. Secft.
Qet, 71| P, V. Hodges. 2.37 197
June 27 { A. G, Hanson.. 1.65 132
July 25| C. L. Batchelder. 1.44 82.6
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v

Daily discharge, in second-feet, of White Salmon River at splash dam, near Trout Lake,
ash., for the year ending Sept. 30, 1915.

Day. Oct. | Nov.4 Dec. | Jan. [ Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

198 3851 360 275 220 255 1 1,210 575 385 95 55 56
235 255 212 255 | 1,990 545 360 1056 63 56
235 205 275 | 2,140 515 295 115 67 56
220 850 335 235 198 315 [ 1,890 515 255 115 55 63
25 205 315 | 1,490, 515 235 115 55 80

250 670 315 235 198 295 | 1,170 515 235 110 59 71

198 545 315 235 295 | 1,170 515 220 110 59 71
190 485 205 235 295 | 1,290 515 198 126 63 80
190 460 295 235 295 | 1,130 605 182 126 59 71
235 410 275 220 295 | 1,090 705 168 100 67 7
255 460 275 220 205 | 1,050 705 168 95 76 71
315 575 235 220 295 | 1,000 635 175 95 76 71
275 | 1,050 255 235 315 | 1,080 575 175 90 71 71
235 | 1,010 255 235 515 | 1,010 515 152 95 71 75
235 740 295 235 670 970 460 132 95 67 75
220 635 315 220 705 | 1,050 410 132 95 63 80
235 545 315 220 670 | 1,090 545 126 105 59 75
315 515 275 220 705 | 1,170 545 115 100 63 75
740 360 275 220 635 | 1,170 515 110 100 67 75

460 460 220 198 740 0 435 105 105 59 i
386 460 220 205 810 410 105 95 59 71
360 460 235 212 890 810 460 110 90 59 67
315 435 275 1 810 810 460 105 90 56 67
315 410 235 190 740 740 460 100 85 59 67
275 410 235 198 670 740 460 105 80 59 63
275 435 235 168 670 705 635 95 80 63 63
255 410 220 190 740 740 515 85 71 67 67
275 385 235 198 810 635 435 95 50 71 67
315 f....... 255 205 810 }....... 410 |....... 63 |- 63[-anen..

Note.—Discharge determined as follows: Oct. 1, 1914, to Ang. 9, 1915, from a rat'ng curve well defined
between 150 and 800 second-feet; Aug. 1021, by indirect method for shifting contrcl; Aug. 22 to Sept. 30,
from a fairly well-defined rating curve; Dec. 22-23, estimated, on account of ice.

Monthly discharge of White Salmon River at splash dam, near Trouf Lake, Wash., for
the year ending Sept. 30, 1915.

Discharge in second-feet.

Month. (total in
Maximum. | Minimurn. | Mear.

Accu~

October.. .......coeeeea... geetteecccessracnaesnann 740 160 303 18,600 | A.
NOVeMbOr. .. e eieeee e iieenineneaenns .. 1,050 360 554 33,000 | A.
December 360 198 275 16,900 | A.
January 215 168 220 13,500 | A.
February 335 190 216 12,000 | A.
March. 890 538 433,100 | A.
April. 2,140 635 | 1,110 66,000 | B.

ay.. b( 410 519 31,900 { B.
June. 385 165 ° 9,820 | B.
B L2 PPN 126 59 97.1 5,970 | -B.
AUgUSE. o ceiiaaaaaa. 76 55 631 ,880 | B.
R Y 80 56 60 6 4,140 | B,

The Fear....ccceeecmerecnacncnnsennanacesan 2,140 55 344 248,000

WHITE SALMON RIVER AT HUSUM, WASH.

Locatron.—In the SE. } sec. 25, T. 4 N., R. 10 E., 1,000 feet above falls and power
house at Husum, Klickitat. County, and three-fourths mile ahove Rattlesnake
Creek. ) 4 -

DRAINAGE AREA.—300 square miles.

Recorps AvAmLABLE.—September 23, 1909, to September 30, 1915.

GaeE.—Vertical staff on right bank; read daily by John Waasell. Fuller water-stage
recorder used Qctober, 1912, to February, 1915.
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DiscuarRGE MuAsUREMENTS.—Made from cable 100 feet below gage.

CHANNEL AND cONTROL—Gravel and lava boulders; practically permanent. Con-
trol is crest of falls, which is sometimes obstructed by logs, ca¥sing batkwater.

EXTREMES OF DISCHARGE,—Maximum stage recorded during year, 5.6 feet a% 11 a. ra.
April 3 (discharge, 2,260 second-feet);. minimum stage recorded, 2.66 feet at 2 p. m.
September 30 (discharge, 432 second-feet).

1909-1915: Maximum stage recorded, 7.65 feet at 7 a. m. November 24, 1909
(discharge, 4,340 second-feet); minimum stage recorded, 2.668 feet at 2 p. m.
September 30, 1915 (discharge, 432 second-feet).

WiNTER FLOW.—Stage-discharge relation practically unaffected by ice.

Diverstons.~—Several ditches divert water for irrigation in Trout Lake Velley.

Recurarion.—None. Flow formerly affected at times by operation of splash dam
10 miles upstream; no logging on stream at present.

Accuracy.—Results considered good. Some uncertainty owing to diurnal fluctua-
tion on account of melting glaciers and gaps in gage-height record.

Discharge measurements of White Salmon River at Husum, Wash., during the year
ending Sept. 30, 1915.

Date. Made by— hg}ia e;;. ch]gge. Date. Made by— h?lag et. ch]a)r!s'
Feet. | Sec.ft. Sec.-t.
Oct. 8 3.05 623 || July 25 625
Fob. 5 306| 580 | Seps. 18
June 6 3.55 835

Daily discharge, in secm%d-fec;t, of White Salmon River af Husum, Wash., fo the year
. ending Sept. 30, 1915.

»

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug.| Sept.
675 720 770 620 555 820 | 1,470 { 1,080 970 675 -540 540

675 820 770 630 585 870 | 2,100 | 1,080 920 720 540 540

675 | 1,120 720 630 600 820 | 2,260 | 1,020 870 675 630 540

675 1 1,170 630 615 970t 2,100 | 1,020 870 875 585 540

970 720 630 630 870 | 1,620 § 1,020 870 ‘ 675 540 540

830 920 875 630 630 770 | 14620 | 1,020 870 675 540 540

630 870 630 630 630 770 | 1,620 | 1,020 820 875 540 540
830 870 630 608 608 770 | 1,540 | 1,020 820 675 540 540 °

630 870 630 585 585 770 | 1,470 | 1,080 70 675 540 540

630 820 630 585 595 770 | 1,400 | 1,140 70 876 540 540

)3 652 820 630 600 605 770 | 1,400 | 1,140 770 675 585 540
.............. 675 970 630 815 620 770 | 1,400 | 1,140 770 675 630 495

) 1 N 675 | 1,320 625 630 630 770 | 1,400 | 1,080 770 675 540 495
Mo 675 | 1,220 620 630 608 970 | 1,330 | 1,020 720 630 585 485
150 s 675 970 615 630 585 970 | 1,260 970 630 585 540
585 585 11,140 | 1,330 970 720 630 540 540

595 585 585 11,400 1 1,330 | 1,400 875, 540 540

590 585 585 11,620 | 1,330 ] 1,080 720 630 585 495

585 585 585 | 1,400 | 1,330 | 1,080 720 630 540 495

585 585 5851 1,400 | 1,470 1 1,020 720 630 585 495

585 | 585 1,620 | 1,470 | 1,0201 720| 630 85| 495

585 585 1,400 | 1,300 970 675 630 585 495

585| 585 1,200 | 1,200 970| 675 630( 85| 495

585 1,260 | 1,200 { 970 585 | 54| 495

585 | 570 1,200 1,200 970 | 675| 585! 540 495

585 555 1,140 | 1,200 970 675 585 540 450

585 | 540 1,00 {1,200 9701 75| 585! 540 450

500 | 530 1,080 | 1,140 | 1,080 | 675| 585 585 450

50| 515)....... 1,080 | 1,140 | 1,080 | 675 | 585 | 50| 430

600 | 495 |- 1120015080 | ‘970| 20| 580 5400 450

610 | 530 (.. 1,200 |....... 970 |....... 540 | 540.......

_ NorE.~Disch; determined from a rating curve well defined below and fairly well de‘ined above
1,000 second-feet. ' Discharge i.nt%olated Oct. 26-30, Nov. 16-20, 22-27, Dec¢. 8-10, 13-18, 20-25, Deec. 27
to:Jan. 1, Jan. 5-6, 11, 12, 17-21, 25-29, Feb. 3-4, 10-12.
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Monthly discharge of White Salmon River at Husum, Wash., Jor the year ending Sept.

30, 1915.
Dischargo i d-feet.
ge in second-feet Run-oft v
Month, (total in ‘ch-
Maximum. | Minimum., | Mean, | Bere-feet).
1,020 630 72 43,800 | B.
1,320 720 8 52,500 | B.
770 585 68 38,600 | C.
630 495 5% 36,300 | B.
870 555 64 35,700 | B.
1,620 770 | 1,000 |. 65200 [ B
2,260 1,080 | 1,430 85,100 | B.
N 970 1,010 it B.
970 675 730 |+ 45,200 | A.
720 540 637 39,200 | A.
630 540 550 it Al
540 450 508 30,200 | A.
2,260 450 78 570,000

SANDY RIVER BASIN.
SANDY RIVER NEAR MARMOT, OREG.

LocAatioN.—In sec. 24, T. 2 8., R. 5 E., at the Van der Hoof ranch, about 1} miles
south 8f Marmot, Clackamas County, 2 miles by river above the Sandy River
dam of the Portland Railway, Light & Power Co., and abouat 5 miles below the
mouth of Salmon River.

DRAINAGE AREA.—267 square miles (measured on topographic maps and Forest
Service map).

RECORDS AVAILABLE.—August 15, 1911, to September 30, 1915

Gaar.—Friez water-stage recorder on right bank, referred to a vertical sta.ff on the
stilling well. Observer, A. D. Cahill,

DISCHARGE MEASUREMENTS.—Made from cable about a mile below gage, just within
the backwater of the dam.

CHANNEL AND coNTROL.—Rocks and gravel; may shift slightly.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage recorder,
5.00 feet at 10 a. m. November 13 (discharge, 4,000 second-feet); minimum stage
from water-stage recorder, 0.95 foot at 4 p. m. September 29 and 30 (discharge,
285 second-feet).

1911-1915: Maximum stage recorded, 9.25 feet January 13, 1912 (discharge,
12,700 second-feet); minimum stage is that of 1915. .

WiINTER FLOW.—Stage-discharge relation practically unaffected by ice.

DiveErsions.—None.

RecuLATION.—None.

Accuracy.—Results considered excellent.

Dzscharga measurements of Sandy River near Marmot, Oreg., during the year ending
Sept. 30, 1915.

™
1
Dis-
Date. Made by— height. | charge,
Feet Secft

Jan. 15 | PV, HOGEeS. cce et iiieetaearaaeaarencesoaassasineneereenancnannan 2.48 1,060
Apr. 1 Batchelder and Kelley. . oottt 3.58 2,020
Aug. 12 L. Batchelder.. ... . iiiiciuuieiaciiritineiiiaeaeaiaeraeneeann . L32
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Da@ly discharge, in second-feet, of Sandy River near Marmot, Oreg., for the year ending

Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
lireieraeerea 4601 0401 760 | 975)1,440 (1,150 [ 1,000 | 730 (1,570 700| 500 377
e ieeneeranan 1,080 1 1,310 | 760 | 975 |1,270 [ 1,080 | 2,380 | 700 [1,4801 675 | 525 365
E SR 1,190 | 1,440 | 760 | 975)1,810 1,010 (2,630 730 (1,310 | 650 | 500 352

1, 700 | 97511,190 | 1,520 | 2,320 730 | 1,190 | 650 | 450 340
940 | 1, 675 | 996 | 1,270 1 1,480 | 1,940 | 675 | 1,080 | 625- 460 327
675 | 1,020 | 1,310 | 1,270 [ 1,700 | 675 | 1,010 | 675 465 315
1650 | 1,040 | 1,190 | 1,150 | 1,700 | 675 | '975] 700 | 446 312
625 11,060 | 1,120 | 1,080 | 1,520 ] 650 | 910 7601 426 330
625 | 1,080-| 1,150 | 1,010 | 1,350 | 730 | 880 | 760 | 434 318
600 | 1,100 | 1,120 { 1,010 [ 1,310 | 940| 910 650 450 318
575 11,120 | 1,040 | 975 [ 1,270 | 940 | 1,310 [ 600 | 450 309
550 1 1,080 | 975| 9751,230 1,010 | 1,390 | 575 434 366
525 11,300 | 910 {1,120 [ 1,270 | 1,080 | 1,150 | 575 | 402 438
550 | 2,500 | 850 {1,700 | 1,190 | 1,080 1,040 | 730 | 394 3908
550 | 2,040 | 820 | 2,150 | 1,080 | 1,010 | 940 | 675 | 394 342
525 11,480 | 820 |1,800 | 1,1201 940 880 | 790 406 334
560 [1,300 | 975 | 1,800 | 1,080 | 1,120 | 880 | 1,080 | 390 324
595 1,120 | 1,230 | 1,750 | 1,080 | 1,390 | 820 | 880 | 382 318
630 | 1,120 | 1,120 | 1,570 | 1,040 | 1,750 | 880 | 760 | 390 312
665 | 1,080 | 1,040 | 1,480 { 1,010 | 1,620 | 850 | 730 | 402 312
700 | 9751 1,010 [ 1,5701 o910 |1,440! 760 7001 402 315
739 | 910| '975|1,660| 880|1,350]| 760| 650 402 309
778 | 850 975|1,750| 880 |1,310| 760) 600 406 300
817 | 760 [ 1,270 | 1,660 8%3 1,350 730| 575 390 800
856 | 730 (1,480 | 1,440 82%)1,310| 30| 550 390 300
806 | 730 |1,310 | 1,270 | 790 | 1,570 | 9040 | 560 | 402 300
936 1 675]1,270 { 1,150 | 760 1,660 | 820 525( 390 32
975 | 650 (1,270 | 1,270 | 7302,380| 730 | 525| 386 207
975 | 6251....... 1,570 | 700 ]1,940| 700| 525 386 204
975 | 625 |....... 1,660 | 730 11,570 | 675 525! 402 294
9751 700 |....... 1,570 |....... 1,390 [oeeo.nn 525 | 389 |..e....

Nore.—Discharge determined from a rating curve well defined between 300 and 8,000 secnd-feet. Tce
in gage well disconnected float and caused break in record of stage Dec. 16 to Jaun, 11 discharge for this
period interpolated. Discharge interpolated also Apr. 11 and Sept. 1-5.

Monthly discharge of Sandy River mear Marmot, Oreg., for the year ending Sept. 30,
L, 1

915.

[Drainage aren, 267 square miles.]

Discharge in second-feet. Run-off.
Accu-
Month. Depthin
Per i " racy.
: it ncheson | To*alin
Maximum, | Minimum. | Mean. smre drainage | acre-foet.
. area.
,October.......o.o.oeooio.. 1,800 460 897 3.36 3.87 55,200 | A.
November.................. 3,500 790 1,320 4.94 5.51 78,600 | A.
December...e..uoeeennnn.. 975 525 715 2.68 3.09 44,000 | B.
January.................... 2,500 623 1,050 3.93 4.53 64,600 | B.
eDTUALY. ........... . 1,480 820 1,130 4.23 4.40 62,800 | A.
o 2,150 975 1,410 5.28 6.09 86,700 | A,
April..... P, 2,630 730 1,280 4.79 5.34 76,200 | A,
AY e e peecmancannancananaas 2,380 650 1,180 4.42 5.10 72,600 | A.
L & 1,570 675 969 3.63 4.05 57,700 | A.
July ........................ 1,080 525 661 2.48 2.86 40,800 | AL
..................... 525 382 421 1.58 1.82 25,900 | A.
September. eeemnmnunenann. 438 204 328 1,23 1,37 19,500 | A,
The year...eceeveenn.. 3,500 204 945 3,54 48.03 674,000
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CLEAR FORK OF SANDY RIVER NEAR WELCHES, ORI"G.

LocatioN.—In the SW. } sec. 19; T. 2 8., R. 8 E., 100 yards below Clear Fork ranger
cabin, about hdlf a mile above the mouth of stream and about 7 miles northeast
of Welches, Clackamas County. ’

DRrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—August 15 to October 15, 1913; July 18 to September 18, 1914;
July 2 to September 20, 1915, when station was discontinued.

GagE.—Vertical staff on left bank. Gage reader, E. W. Schmeer.

DiscEARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTROL.—Gravel and boulders; practically permanent.

ExTREMES OF pDIscHARGE.—Maximum stage recorded during period July 2 to Sep-
tember 20, 1915, 0.65 foot July 19 (discharge, 31 sécond-feet); minimum stage
recorded, 0.20 foot September 20 (discharge, 6 second-feet).

1913-1915: Minimum stage recorded, 0.20 foot September 2 end 4, 1914, and
September 20, 1915 (discharge, 6 second-feet). No records during winter flood
periods.

WinTER FLow.—No records

Drversions.—None.

RecuraTION.—None.

Accuracy.—Results considered good.*

Discharge measurements of Clear Fork of Sandy River near Welches, Orey., during the
“year ending Sept. 30, 1915.

[Made by C. L. Batchelder.]

Gage Dis-
Date. height. | charge.
-
) Foot, | Secft.
AUE. 15 et e ~0.31 s
Bept. 8. ..ol RN .26 9.2

Daily discharge, in second-feet, of Clear Forl: of Sandy River near Welches, Oreg., for the
year ending Sept. 30, 1915.

Day. July.| Aug.| Sept, Day. July.| Aug.| Sept. Day. July.| Avg. |Sept.
ol

6gio'm.—Discharge determined from a well-defined rating curve; given only for day" on which gage was
read.

LOST CREEK NEAR BRIGHTWOOD, OREG.

Locatron.—In-the NE. } sce. 25, T. 2 8., R. 7 E., about 100 yards above mouth, a
mile southeast of Truman’s ranch, and about 8 miles east of Brightwood, Clacka~
mas County. oot

DrAINAGE AREA.—11.2 square miles (measured on topographic map).

RECORDS AVAILABLE.—September 17, 1913, to September 30, 1915.
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GAGE.—Stevens water-stage recorder referred to a vertical staff on left bank. Gage
reader, Carl Raithel. )
DISCHARGE MEASUREMENTS,—Made from foot log or by wading.
CHANNEL AND CONTROL.—Gravel and boulders; may shift in floods.
EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage recorder,
" 1.75 feet 11 a. m. to 8 p. m. April 1 (discharge, 208 second-feet); minimum stage
from water-stage recorder, 0.38 foot Septembeér 25 (discharge, 15 second-feet).
1913-1915 Maximum stage, 2.46 feet at 10 a. m. January 5, 1914 (discharge,
495 second-feet). Minimum stage occurred in 1915.
WINTER FLOW.—Stage-discharge relation unaffected by ice.
Diversions.—None.
ReavraTion.—None, .
Accuragy.—Results considered excellent except during extremely high water.

'

Discharge measurements of Lost Creek near Brightwood, Oreg., during the year ending Sept.

30, 1915.
Gage Dis~ Ga, Dis-
Date. Made by— height.| charge. | Dot Made by— height. |charge.»
. Feet. | Secft. Feet. | Sec.ft.
Nov. 9| P.V. Hodges.......l...|] 112 66.1 || Mar. 31 | Kelley and Batchelder.| 1.30 98.3
10 |..... L 11 TR 1.07 58.8 |{ Aug. 15 | C. L. Batchelder....... .48 18.8
Mar. 31 | C. L. Batchelder....... 1.30 97.8 {|'Sept. 8 |..... (6 L MR . .42 156.3

Daily discharge, in second-feet, of Lost Creek near Brighiwood, Oreg., for the year ending
Sept. 30, 1915. )

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
37 84 32 23 15
36 k6] 31 22 16
35 67 30 2 15

106 46 24 16 15
110 39 24 15 16
1 36 24 15 18

Nmb:oDi;ghtzr d%terminegefir%m, a rating curvx:g i:]v;rell de&pg}lf})etw?eg 151 agd 1(150 sRecond-tegt, Dis-
charge Y an. § estima comparison TecoT ow of Little San iver, Gaveout
for repairs, no record, Feb. 2 to Ma{'. 25.p . - v
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Monthly discharge of Lost Creek mear Brightwood, Oreg., for the year ending Sept. 30,
1915. |

[Drainage area, 11.2 square miles.]

Discharge in second-feet. Run-off.
s Accu-
Month. Derthin
Per ; racy.
s incteson | Totalin
Maximum. | Minimum. | Mean. sg};lage dratnage | acrefect.
§ area.
October. .......o....o..... 148 29 62.4 5.57 6.42 3,840 | A.
November.................. 176 40 76.9 6.87 7.66 4,580 | A,
D be: 24 31.6 2.82 3.25 1,940 | AL
30 54.3| . 4.85 5.59 3,340 | B.
............ a 90.0 8.04 8.37 , 000
............ @ 100 8.93 10.30 6,150
40 78.8 7.04 7.86 4,600-| A,
3B - 721 6.44 7.42 4,430 | A.
2 46.5 4.15 4.63 2,770 | A.
24 29.3 2.62 3.02 ,800 | A,
15 17.5 1.56 1.80 1,080 | A. -
15 15.9 1.42 1.58 948 | A,
15 56.0 5.00 67.90 40, 600

aMean discharge estimated by comparison with record of flow of Little Sandy River; roughly approm
mate,

BULL RUN RIVER NEAR BULL RUN, OREG.

LocaTioN.—In sec. 25, T. 1 8., R. 5 E., 1} miles above intake of Portland water-
supply pipe line, and 5 miles east of Bull Run, Clackamas County.

DRAINAGE AREA.—102 square miles, .

RECORDS AVAILABLE.—August 20, 1907, to September 30, 1915; also readings on a
gage installed by city water department, January 5, 1895, to November 13, 1906.

Gace.—Friez water-stage recorder referred to vertical staff on left bank. Prior to
July 28, 1909, an inclined staff at headworks 1} mlles below present gage. Gage
readers, gatemen at headworks. G

DiscHARGE MEASUREMENTS.—Made from cable at-gage or by wading near gage.

CHANNEL AND CONTROL.—Rocks and gravel; shifting in extreme floods.

EXTREMES OF DISCHARGE.—Maximum stage, estimated by compsrison with readings
on staff gage at headworks, 6.80 feet at 1 p. m. November 13 (discharge, 3,400
second-feet). Minimum stage from water-stage recorder, 2.5 feet September 25
(discharge, 74 second-feet).

1895-1915: Maximum stage recorded, 10.6 feet on gage at haadworks November
- 18, 1906 (discharge, 15,400 second-feet); minimum stage recorded, 2.54 feet August
29 to September 4, 1914 (discharge, 72 second~feet) and 2.80 feet September 3 to 4,
1910 (discharge, 72 second—feet) :

WinTER FLOW . —Stage-discharge relation unaffected by ice.

Diversions —None above station. The two water-supply pipes divert practically
all the low-water flow 1} miles below the station.

REGULATION.—None.

Accuracy.—Results excellent except for extremely high stages for which they are
somewha$ uncertain.

chharge measurements of Bull Run River near Bull. Run, Oreg., dumng the year ending
Sept. 30, 1915. ,

: Gage Dis- Gage | Dis-
Date. Made by— helght. | charge. Date. Made by— height. | charge.
. Feet | Sec.ft. Feet. | Sec. -ﬂ
Oct, ¥ | F.F, Henshaw......... 3.67 460 || Aug, 31| C. L Batchelder......x 2.62 95.8
Aug, 13 | C, L, Batchelder....... 2771 . 125 F:3 U PORRs 4 2P . 2.62 9.7
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]

Daily dwcharge, in second-feet, of Bull Run River near Bull Run, Oreg., for the year
ending Sept. 30., 1915. ,

Day. Oct. |'Nov, | Dee, | Jan. | Feb. | Mar, | Apr. | May. | June, | July. | Au~. | Sept.
292 480 [* 338 11,190 | 1,240 644 1 1,360 215 655 285 2°5 91
1,190 865 359 965 910 567 | 1,460 212 566 263 207 2
1,040 | 2,350 1,640 246 | 198 88
763 { 1,300 1,460 B7| 1 87
627 925 1,040 221 181 88
535 | 1,340 256 | 173 89
459 817 277 164 90
394 865 159 91
372 710 342 153 92
530 | 620 290 | 148 90
468 | 1,420 274 | 143 8
567 | 1,340 -256 137 90
463 | 3,320 263 132 112
407 1 1,780 412 126 115
363 | 1,240 38| 1% 102
363 910 660 122 97
454 751 865 120 92
782 | 650 660 18 87
2,120 567 520 116 86
1 410 425 114 84
965 372 112 82
757 494 326 110 80
588 515 299 107 78
473 483 277 104 76
418 439 256 m 74
372 398 243 98 74
330 367 237 95 74
307 230 92 74
281 3 227 92 74
299 355 21 92 4
439 |....... 224 2 leeaanen
!

NOTE. —Daﬂy discharge determined from a_well-defined rating curve. Dlscharge Nov. 1-6and §-13
determined from readings on staff gage at headworks and is somewhat doubtful owing to uncertainty as
to amount of backwater from temporary dam. Discharge estimated Dec. 20-24, as float was frozan in well,
Dischargeinterpolated Jan, 18-20, Aug. 1-6, 8-12, 15-20, 22-27, 29-30, Sept. 1-3, 4-8, 19-24, and 26~30; recorder
not working properly at extremeiy low water,

Monthly dzscharge of Bull Run River near Bull Run, Oreg., for the year ending Sept. 80,
1915.

[Drainage area, 102 square miles.]

Discharge in second-feet. Run-off.
Month. . Depthin Acou-
Per racy.
Maximum, | Minimum. | Mean. square igfaim a'fg-a&«t}.
g ares.
2,120 281 807 5.95 6.86 37,200 | A.
3,320 355 903 8.85 9.87 53,700 | C.
970 188 3.59 4.14 22,60 | B
2,480 285 781 7.66 8.83 48,(M | A,
1,240 376 719 7.05 7.34 39,670 | A,
1, 110 407 632 6.20 7.15 38,670 | A,
1,640 218 578 5.65 6.30 34,30 | A.
1,730 182 610 5.98 6.89 37,590 | A
267 388 "3.80 4,24 L1 A
865 221 337 3.30 3.80 A
215 92 133 1.30 1.50 8,1%0 | B
115 74 86.8 .85 .95 5,160 | B
3,320 74 510 5.02 67.90 369, 0%

LIT'I‘LE SANDY RIVER NEAR MARMOT, OREG.

Locarion.—In the SW. 1sec. 6, T. 2 8., R. 6 E., at trail bridge at Little Sand;” ranger
station and 14 miles north of Marmot C]ackamas County.

‘DRAINAGE AREA,—17.2 square miles (measured on topographic map).

"RECORDS AVAILABLE:—August 14, 1913, to September 30, 1915.
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GAceE.—Stevens water-stage recorder referred to vertical staff on left bank just below
bridge. Gage reader, Carl Aschoff,

DiscHARGE MEASUREMENTS.—Made from trail bridge or by wadinz.

CHANNEL AND CONTROL.—QGravel and boulders; may shift somewhat.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage recorder,
2.56 feet at 2 a. m., November 13 (discharge, 514 second-feet); minimum stage
from water-stage recorder, 0.27 foot September 24 and 25 (discharge, 12 second-
feet).

1913-1915: Maximum stage recorded, 3.22 feet, January 5, 1914 (discharge,
934 second-feet); minimum stage recorded, 0.21 foot August 28, 1914 (discharge,
12 second-feet). .

WinTER FLOW.—Stage-discharge relation never affected by ice. +

Diversions.—None above station.

Reguration.—None. - ;

Accuracy.—Results considered excellent except for periods during which stage was
extremely high or recorder was not working properly.

Discharge measurements of Little Sanilsg/ River near Marmot, Oreg., during the year ending
ept. 30, 1915.

v

- Gage Dis- - Gage | Dis-
Date. Made by- height.| charge. Date. Made by- height. |charge.
Feet. | Sec.fi. Feet. | Sec.-ft.

Oct. 7| TF.F. Henshaw........[ 1.04 59.1 | Mar. 30 | Batchelder and Felley., 1.97 260

Nov. 6| P.V. Hodges. .. ... 160 148 Apr. 14..... [+ [ T 2.25 376

Dec. 3 )..... d0.eeeen. .. .89 56.0 | July 5| Henshaw and Eatch-

Jan. 11 {..... [ 1 . 1.56 155 Older....ceceeinannse. .70 36. 4
Mar. 30 | Batchelderand Kelley., 1.92| 236 Aug. 13 | C. L. Batchelder.......| g .44 20.0

Daily discharge, in s*cond—feet, of eﬁflﬁtrlzeg ggzglysfi%rl :;_war Marmot, O{'eg., Jor the year
. 30, .

Day. Oct. { Nov. { Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. { Aug. | Sept.
143 48 36 14
40 114 44 32 14
40 94 40 31 13
36 81 37 29 13
71 36 27 13
31 3 48 25 13
30 57 5 24 13
2 2 5| 28
13
80 62 \g 2 13
‘90| 153 | 21
1301 104 | 104 20 19
109 88 88 19 16
90 %] 18 14
148 82| 188 17 14
213 741 1B 17 b7
335 148 % 16 13
231 17 15 13
175 94 85 15 13
150 83 7. 15 13
135 76 1. 15 12
143 72 45 15 12
136 74 41 15 12
27| 106 39 15 13
257 83 38 15 18
354 66 40 14 16
231 59 40 14 i
166 53 39 14 13
133 |eneee., 40 14 [oeneees

NOTE.~ determined from rating curves as follows: Oct. 1 to Nov. 13, well defined; Nov. 14
to Sept. 30, well defined above 15 second-feet, Diachar‘ga estimated from. highest and loweat siages -
cated by recorder and by com; ive study of records of Ball Run River, as follows: Oct 1-6, 11-21, Oct. 23
to Nov, 5, Nov. 7-10, 21-24, Nov. 26 to Dec. 2, Dec, 4-7. Discharge interpolated Mar. 18-25, Aug. 14-20,
Aug. 22 to Sept. 8, and Sept. 18-23, . .

i
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Monthly discharge of Little Sandy River near Marmot, Orey., for the year ending £~o¢. 30,
, 1915. ‘

[Drainage area, 17.2 square miles.]

-
Discharge in second-feet. Run-off.
Aceus
Month. ‘ P Depth in
er s racy.
.| Maximum, | Minimum. | Mean. square ltllll?ainagg m&?
ares.

350 40 101 5.87 8.77 6,710 | C.,
418 54 143° 8.31 9.27 8,f10 | B
170 26 55.0 3.20 3.689 3,380 | B
389 51 142 8.26 9.52 8,730 | A
219 62 130 7.56 7.87 7,920 | A
194 68 126 7.33 8.46 7,750 | A,
342 37 108 6.16 6.87 6,710t A
354 29| 1 7.62 8.78 8,0h0 | A
175 52 90.0 523 5.84 5,60 | A,
188 §. 36 63.8 3.71 4.28 3,201 A
36 14 19.8 1.15 1.33 1,220 | B
23 12 14.0 .814 01 B[ B
418 12 93.2 5.42 73.58 67,500

WILLAMETTE RIVER BASIN.
MIDDLE FORK OF WILLAMETTE RIVER AT JASPER, OREG.

Locamion.—In the NW. } sec. 23, T. 18 8., R. 2 W., just below Jasper past office,
Lane County, 2 miles above Natron and 8 miles below Fall Creek.

DRAINAGE AREA.—,450 square miles.

Recorps AvamLABiE.—September 16, 1905, to February 6, 1912; July 26, 1913, to

) September 30, 1915.
" Gage.—Vertical staff on right bank; read daily. Gage reader, B. F. Sylvester.

DiscHARGE MEASUREMENTS.—Made from new highway bridge a short distance above
the gage.

CHANNEL AND cONTROL.—Gravel and small boulders; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 6.8 feet at 8 a. m. Jaruary 14
(discharge, 12,600 second-feet); minimum stage recorded, 2.80 feet Sept mber 9
to 12, 21 to 23, and 80 (discharge, 610 second-feet).

1905-1912 and 1913-1915: Maximum stage recorded, 16.6 feet at 9 a. m. Novem-
ber 23, 1909 (discharge, estimated ffom extension of rating curve, 122,000 second-
feet); minimum authentic discharge is that of 1915; a minimum of 530 second-
feot, September to November, 1907, is uncertain.

DiveErsons.—None.

Recurarion.~Some storage developed on Waldo Lake, but no storage of erations
since 1908.

Accuracy.—Results comudered excellent,

3

Discharge measurements of Middle Fork of Willamette River at Jasper, Oreg., diring the
year ending Sept. 30, 1915.

[Made by P. V. Hodges.]

" @ Dis-
Date. he.lﬁxﬁt. charge.

) T S 8.30
=) o g 2.85
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Daily discharge, in second-feet, of Middle Fork of Willamette River at Jasper, Oreg., for
the year ending Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. Feb Mar. | Apr. | May, | June. | July. | Aug. | Sept.
1,680 | 1,620 | 3,420 | 3,420 | 2,500 | 1,890 | 3,680 | 1,300 | 860 645
1,820 | 2210 | 97300 | 3,170 | 2600 | 1,820 | 3,680 | 1,190 | 860 680
2,500 | 1,960 | 9,300 | 2,820 | 3,170 | 1,820 | 3,170 | 1,190 | 860 680
2,120 | 2,210 { 81300 [ 2,930 | 3,680 | 1,750 | 2,710 | 1,190 | 860 645
1,820 | 2,120 | 6,480 | 3, 3,420 | 1,680 | 2,500 1,080 860 610
1,750 | 1,960 | 5,660 | 3,420 | 1,960 | 1,620 | 2,300 | 1, 810 610
1,750 [ 2,040 | 4,920 | 2,030 | 2,930 | 1,550 | 2,120 | 1,500 | 760 645
1,680 | 3,680 | 4,260 | 2,710 | 2,500 | 1,550 | 2,040 | 1,360 | 760 610
1,680 | 4,920 | 3,680 | 2,500 | 2,500 | 1,680 | 1, 1,620} 760 610
1,550 | 3,680 | 3,420 | 2,400 | 2,300 | 1,960 | 1,820 | 1,480 | 760 €10
1,550 | 3,170 | 8,170 | 2,210 | 2,300 | 2,600 | 2,040 | 1,300 | 760 610
1,420 { 2,820 | 2,710 | 2,120 | 2,500 | 2,£00 | 2,500 | 1,190 | 760 610
1,420 | 1,960 | 2,500 | 2,210 | 2,120 | 2,930 | 2,300 | 1.190 | 760 680
1,300 (12,600 { 2,300 | 1,960 | 3,170 t 4,260 | 1,9€0 | 1,190 | 760 760
1,240 {10,400 | 2,120 | 2,120 | 2,820 | 4,920 | 1,890 | 1,190 | 760 20
1,190 | 6,060 | 2,040 | 2,220 | 2,600 | 3,680 | 1,820 | 1,080 | 760 680
1,190 | 4,260 } 2,040 | 2, 2,500 1 3 1, 1,190 760 880
1,140 | 3,680 { 2,500 [ 3,550 | 2,600 | 5,660 1,680 [ 1,CS0 | 760 645
1,190 | 3,680 | 2,710 | 2,120 | 2,710 | &,300 | 1,620 | 1,080 [ 720 610
1,190 ,680 | 2,600 | 1,960 | 2,710 | 6, 1,550 | 1,020 | 720 610
1,080 | 3,680 | 2,710 | 2,710 | 2,710 | 5,660 | 1,480 | 970 610
1,080 | 3,170 | 2,500 | 2, 2,500 | 6,480 | 1,420 [ 970 | 680 610
1,080 | 2,710 | 2,600 | 3,170 | 2,120 | 5,660 | 1,420} 970} 680 610
1,080 { 2,500 | 2,820 | 3,420 | 2,040 | 6,480 | 1,420 | 970 | 680 645
1,080 } 2,300 | 3,170 { 3,170 | 1,890 | 6,480 | 1,480 [ 920} 680 645
1,140 | 2,120 | 2,930 | 2,820 | 1,820 | 6,480 | 1,550 | 860 | 680 610
1,480 1 1,960 | 2,820 | 2,500 | 1,820 | 6, 1,480 | 860+ 680 645
1,420 | 1,960 | 3,420 | 2,300 | 1,820 | 6, ,360 [ 860 [ 680 720
1,620 | 2,040 2,500 | 1,820 | 6,480 | 1,300 | " 860 [ 680 645

550 | 2,040 . 1,960 | 5, 1, 920 [ 645 610
2,120 [.......| 2,600 |....... 4,260 ... 970 | 645 |.......

Norr,—Discharge determined from a well-defined ratirmg curve,
Monthly discharge of Middle Fork of Willamette River at Jaaper, Oreg., for the gear ending

Sept. 30, 1915,
. [Drainage area, 1,450 square miles.]
1
Discharge in second-feet. Frm-off.
E— Accu-
Month. Depthin
- Per TaCY.
Maximum. | Minimum. | Mean, | square mgg: m@_ I

4,260 860 | '1,80| 126 |-  L45| '5112,000 | A.
3,170 1,300 1.60] 117 1.30 t191 000 A
2500 1ros0| 1460] .01 1.16 29,800 | A
12,600 1,620 | 3,400] 2.84 2.70.| ** 200,000 } A
9,300 00| 3s0| 262 2.73| 211,000 | A"
3680 1960 | 20680| 1.85 2131 165,000 A"
3,680 80|, 24m) L7 1 147,000 | A
8,300 1,550 4,150 2.86 3.30 | -+ 255,000 [ A.
3,680 1300| 190 1.36 52| <« Tirooo | A
1,620 860 1120 i, 0| . 68900 | A~

860 / 643 V745 .514 w891 7 745;800 [ A.

760 61 643 .443 .49}, 88,300 | A.

The year.-........... 12, 600 610 | 2,150 148 |  H:16] 1,560,000

WILLAMETTE RIVER AT ALBANY OREG‘

LocatioN.—In the SW i sec. 6, T 118, R 3w, a.t the end of Bmadalbm Street,
Albany, Linn County, about, half a mlle a.bove the Southern Pacific Railroad”
bridge (formerly Corvallis & Fastern) just below the mouth of " Cala.pqoya Creek,
and 7 miles above Santiam River.

DRAINAGE AREA.—4,860 aquare miles,

Recorps pvAmABLE~~November 24, 1878, to April 30, 1882, wd Ismary 21, 18%2,

to Reptember 30, 1015; eomg fragmentary records 1883 to 1388.
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Gagre.—Vertical staff in two- aectxém on right bank. .

DISCHARGE MEASUREMENTS.—Madeé from Southern Pacific bridge.

CHANNEL AND coNTROL.—Sand and fine " gravel; control practically perm*nent.
About gage height 17.0 feet, water begins to flow through 2 slough seversl hun-
dred feet to the left of the main channel.

EXTREMES OF DISCHARGE.—Maximum stage recorded durmg yeaxs 13.9 feet at 8 a. m.,

-January 16 (discharge, 48,000 second-feet); minimum stage recorded, 0.5 foot
September 5 to 14 (discharge, 2,400 second-feet).

1878-1882 and 1892-1915: Maximum stage recorded, 32.8 feet January 14, 1881
(discharge, 245,000 second-feet); minimum stage recorded, 0.2 foot September
211027, 1879 (discharge, 1,870 second-feet), but this is somewhat uncertain; lowest

' gtages recorded in recent years are 0.4 foot October 30 to November 10, 1895 (dis-
charge, 2,220 second-feet), and 0.5 foot August 26 to September 25, 1907, and
September 5 to 14, 1915 (discharge, 2,400 second-feet). The maximum stage
ever known was 36.0 feet December 4, 1861 (discharge, 302,000 second-fee).

Drversrons.—The Albany power canal has diverted water from South Santiam
River near Lebanon and discharged into Willamette River above the gave and
messuring section since the early 90’s. The following measurements hav+ been
made of this diversion: November 9, 1911, at Albany, 210 second feet; September
21,1912, at intake, 262 second-feet; at Albany, 242 second-feet; July 15, 1913, at
intake, 247 second-feet. Figures representing run-off per square mile and depth
ininches, published in Water-Supply Papers 812, 332, 362, 370, and 394, are in error.

REegULATION . —Practically none.

CooPERATION.—Gage-height record furnished by United States Weather Bureau.

The following discharge measurement was made by P: V. Hodges: -
September 4 and 5, 1915: Gage height, 0.58 foot; discharge, 2,640 second-fest.

Daily chsckarge, in second-feet, of Willamette River at Albany, Oreg., for the year ending
Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. [ Sept.
13,500 (10,300 | 5,730 [13,800 | 4,810 | 3,580 | 2,580
12,900 [10,000 | 6,600 {12,300 | 4,580 | 3,530 | 2,580
12,300 [11,200 | 6,450 {11,800 | 4,580 | 3,530 | 2,580
11,500 (12, 600-| 6,450 [10,900 | 4,360 | 3,530 | 2,580
121000 [13]200 | 6,210 [10,000 | 4,360 | 3,530 | 2,400
12,600 [12,300 | 6,210 | 9,220 | 4,360 | 3,530 | 2,400
120000 (11,500 | 5,070 | 8,430 | 4,360 | 3,330 { 2,400
11,200 11,200 | 5,730 | 7,920 | 6,040 | 3,380 | 2,400
10,600 (10,600 | 5,730 | 7,670 | 5,040 | 3,140 | 2,400
10,000 [10,000 | 5970 | 7,420 | 5,500 | 3,140 | 2400
9,490 | 9,400 { 6,930 | 7,170 | 5,270 | 3,140 | 2,400
9,220 | 9,220 | 8,050 | 7,420 | 5,040 | 2,950 | 2,400
8,950 | 9,220 | 8,950 | 8,430 | 4,580 | 2,080 | 2;400
9,490 | 8,050 | 9,400 | 7,020 | 4,360 | 2,050 | 2,400
11,200 [10,300 {11,500 | 7,420 | 4,360 | 2,050 | 2,760
11,800 | 9,760 [13,800 | 7,170 { 4,360 | 2,050 | 2,950
12,000 | 9,220 [12,300 | 6,600 | 4,150 | 2,050 | 2,760
11,500 | 9,220 [11,500 | 6,450 | 4,150 | 2,950 | 2,760
7000 | 8,050 (14,700 | 6,210 | 4,150 | 2050 | 2,580
11,500 | 8,950 [20;400 | 6,210 | 4,150 | 2,950 | 2;
10,600 | 8,600 (18,200 | 6,210 | 8,940 | 2,950 | 2,580
10,300 | 8,690 15,900 | 5,070 | 3,040 | 2,950 | 2,520
10,000 | 8,170 (16,500 | 5,500 | 3,940 | 2,050 | 2,580
10,600 | 7,920 [15,900 | 5,500 | 3,730 | 2,760 | 2,580
10,600 | 7,420 (16,200 | 5,270 | 3,730 | 2,780 | 2,580
10,300 | 7,170 18,500 | 5,270 | 8,780 | 2,760 | 2,580
9,490 | &30 16,500 | 5,500 | 3,530 | 2,760 | 2,580
8,050 | 6,930 (17, 500 3,530 | 20760 } 2,580
1 ,600 (18700 | §0270 | 3,530 | 2,760 | 2,580

. .9,490 3,450 [17,800°| 5}040 | 8,530 | 2,760 | -2, 580
aeeans] 9,760 fLovae. {15,900 |05, ) 8,580 | 2700 |10
R S D )

ﬁom.—Dmﬁarge determined from o well-defined raking owrve,
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Monthly discharge of Willamette River at Albany, Oreg., for the year ending Sept. 30, 1915.
[Drainage area, 4,860 square miles.]

Discharge in second-feet. Run-off,
Accu-
Month. (total in
Maximum. | Minimum.| Mean | acre-feet). | F8Y-
3,730 6,970 429,000 | A.
5,730 7, 447,000 | A,
5,040| 9,630 | 502,000 | A.
8,950 16,900 { 1,040,000 | A,
9,490 | 14,800 | '822,000 | A.
8,600 | 10,800 | 664,000 | A.
6,450 | 9,370 | 558,000 | A.
5,730 | 11,800 | 726,000 | A.
b, 040 7,520 447,000 | A.
3,53 | 4,270 263,000 A.
2,760 | 3,060| 188,000 | A.
2,400 2,550 | 152,000 | A.
2,400 | 8,740 6,330,000

WILLAMETTE RIVER AT SALEM, OREG.

LocaTtioN.—In the NW, }sec. 27, T. 7 8., R. 3 W_, at the foot of TadeStreet, Salem,
Marion County, about a mile above mouth of Mill Creek.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—January 1, 1892, to September 30, 1915. Records contin:
uous through the summer low-water periods since 1904 only. Discharge records
have been computed only for period beginning October 1, 190€.

Gage.—Vertical staff in four sections on Oregon Washington Railwad & Navigation
Co. dock on right bank of a slough, near its mouth.

DISCHARGE MEASUREMENTS.—Made from Southern Pacific bridge about one-half
mile below gage. From 1910 to 1912, from highway bridge a short distance above
the railroad bridge. Conditions favorable except for low velocities at low stages.

CuaNNEL AND cONTROL—Channel deep at bridge; overflows at high stages over
left bank. Control of gravel and sand; somewhat shifting during floods.

ExTrREMES OF sTAGE,—The maximum stages recorded each year, 1895 to 1915, are
shown in the following table:

Mazximum recorded stages of Willametie River at Salem Oreg.

Year ending Sept. 30— Day. Hour. ‘ Stage. | Discharge. ,

4 165, 000
.3 176,000
17.8 136,000
17,
e

35 178,000
30.0 000
16.2 122,000

mppPEED
-3
8388
S

8

8

8

8

8

8

b

8a.

8a. 28.6 283, 000

8a. 19.5 155,000
a. 15.3 113,000

8a. 18,2 + 92, 000

6 D. 3L1 325, 000

1p. c u7 , 000

5p. 22.0 185, 000

8a. 30.5 315, 000

8a. 19.5 155, 000

3 a. 2.5 221,000

4p. . 19.8 158, 000

8a. 16.3 123,600

8. 13.2 92,000

Minimum 5eﬁge.recorded during period October 1 1909, to S=pt9mber 30, 1915,
.~1.46 feet September 8, 1915 (discharge, 3,310 aecond-feet)

Moximum stage ever lmown, about 39 feet December 4, 1861 (discharge, esti-
mated from an extension of rating curve as 500,000 seoond-fmt) The flood of
January 16, 1881, reached 4 stage of 36.3 foet (dis(;hmge, 42,000 second-feet).
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DiversioNs.—Water is diverted from North Santiam River near Stayton irto Mill
Creek. Within the city limits it is again diverted into a power canal which dis-
charges just above the gage. Thus the flow past the gage may be more or less
than its natural run-off, but by an amount too slight to be appreciable.

ReguraTION.—None, ) N

Accuracy.—Results good in general. Those for October, 1909, uncertain, as channel
may have shifted during the flood of November.

CooPERATION.—Gage records furnished by United States Weather Bureau.

Discharge measurements of Willamette River at Salem, Oreg., during the year: ending
+ Sept. 30, 1910 to 1915.

Gage Dis- Ga; Dis-
Date. Made by— height.| charge. || D3te- Mado by— beight.| charge
1913. Feet. | Sec.ft.
Aug. 13-

14 | H. M. Nelson.......... .35 6,080

1914.
June 17 146 9,970
Aug. 1 B (i 4,230

1915.
Jan. 27- )
28 3.18 | 17,100
Sept. 9 —1.44| 3,32

Results published in Water-Supply Paper 332, p. 656, have been corrected, by use of a coeflicient of ’
0.90 instead a?lf 0.85 t% ﬂedhgge Sungi? vtz;lommles lt)o the 3?55311 igsgertical. denti Unitod States T

b e reading publis! in Water-Supply Paper p. was evidently on es Engineer
 epe reads 0.4 foot higher than the Weather Bureat gage. d

£3]
Djily discharge, in second-feet, of Willametie River at Salem,Oreg., for the year~ ending
Sept. 30, 1910 to 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1909-10.

.............. 5,940 9, 500{ 87,300| 25,800| 49,600(104,000] 18, 200| 9,500 8, 4, 3,910
2 6,740| 20,700| 79,200| 25,800| 42, 400(141,000| 17, 700 9,500 6, 4, 3,910
3l Ceeeeen 5,940] 46, 400| 62,400| 22,200| 36, 500(170,000] 21,200 9,120 6, 4, 3,910
4 i 5,700 32,400/ 50,400| 19,700 31,800(156,000| 22,800) 8,740 5,940 4, 3,910
Beeeaanean 5,220 23,400| 42, 400| 18, 700 28,200{123, 000| 21,700 8,380| 5,700 4, 3,010
Beeaeneaaanans 5,220, 19,200| 87,200| 17,700] 26,400 91,000{ 21, 700} 8,020 5, 4, 3,910
T eamaanannn 5,000 16, 700( 33,700| 17,200{ 25,200| 72, 000| 21, 700 8,020 5, 4, 3,750
- S 5,220/ 16, 700( 35,100] 20,700/ 24,000{ 57, 600| 22, 200 8, 5,460 4, 3,750
Qe eenaaeaen 5,460] 21,700| 47,200( 22,200| 22,800| 48, 000| 24, 7, 5,460 4, 3,750
100.e ceieannes 5,220 23,400| 71,200] 21, 700{ 22,200 42,400| 23,400 T, 5,460 4, 3,750
£} DR, 5,220| 30,000] 71,200| 20,700] 23,400 38,600] 24,600 7, 5, 4, 3,750
120 iiiann.. 4,800 31,800 76,500( 19,700| 26,400/ 36,500/ 25,200 8, 5,220 4, 3,750
T SR 4,800 26,400 90,000(918,700| 27,600| 36,500 24,000 8, 5,220 4, 3,750
140 4,610 23, 400(105,000/ 17, 700| 25, 600| 37,900| 23,400 8, 5, 4, 3,750
130 eanns 4,610| 20,700] 87,300{ 17,700 49, 600| 37,900| 22,200 7, 5,220 4, 3,750
16 ceeeninnnnnn 4,610! 17,700| 64,000] 17,700} 46,400| 37,200} 20, 200 7, 4, 4,070, 3,750
P 4,610/ 15,7001 50,400 17,200! 38, 600| 35,100 19, 700 7 4, 3,610/ 8,750
180 el 4,420| 15,200| 41,600| 16,700| 35,100, 33,000 19, 200 7, 4, 3,£10 8,910
19 ceeeiiannn. 4,610/ 30,000/ 35,800| 25,800( 42, 400 32, 400] 19, 700 7, 4, 3,010| 8,910
200 ciiiianas 4,800/ 88,000/ 81,200f 33,000| 53,600 33,700| 20,700 7, 4, 3,610 3,910
b S 6,2001108, 000| 28,200| 30,000{ 53,600 31,800| 21,200 7, 4, 3,010 3,910
22 . 8,020(104, 000| 25,200| 32, 400] 49, 600( 28, 800] 20, 700 7, 4, 3,010 4,420
23 innn , 020]152, 000| 22,800/ 46,400| 44,800( 30,000/ 19,700 8, 4, 3,610| 4,420
24 . 7,040/d24; 21,700/ 68,000| 54,400| 33,700| 18,700 8, 4, 3,010( 4,240

20 31,200 20, 7, 4, 3,010 4,240
27,600] 20, 700) 7, 4, 3,010 4,070

25,200/ 19,700 8, 4, 3,10 8,910

23,400| 18, 6, 4, 3,010| 3,750

21, 700} 16, 700, 6, 4, 3,010 3,750

3 15, 700 6, 4, 3,610, 3,750

19,200).......0 9,900, .. ... 4, 3,c10L......

19415°—18—wsp 414—S8
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1910 to 1915—Continued.

Daily discharge, in second-feet, of Willamette River at Salem, Oreg., fo* the years end
Sept. 30,
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Daily discharge, in second-feet, of Willamette River at Salem, Oreg., for the year~ending
Sept. 30, 1910 to 1915—Continued. '

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. { Apr. { May. | June.{ July. | Aup. ] Sept.
1912-13.
97, 000 15, 100) 22, 800| 22,800 23,400| 7, 4,800
94, 000 14,100(145, 1001 21,200| 24,000{ 24,000 7, 4,800
86, 400| 15,100/112,000] 20,200] 25,200 22,800 7,040| 5,460
68, 800| 18, 400| 19, 700| 25,200| 21,700 7, 6,740
66,400 A 18,700/ 23,400| 25,200, 6,740] 13, 700
22, 18,700, 25,2000 6,460! 11,000
22, 600) 20, 700 22,800, 6,200 8,740
23,200 24,600( 19,200] 20,700 6, 7,360
25, 000 27,000| 19,200 18,700 5,940 6,460
25, 28,800 18,700 17,700 5,940 6,200
26, 30,000] 17,700( 16,700 5,940/ 5,940
25, 32,400] 16, 15,200] 5, 5,700
23, 800) 30,600 15,700 14,200 5, 5,460
22, 000) 28,200( 15,700| 13, 700| 5, 5,220
20,800 25,800 16, , 700 5, 5,000
19,000 25, 800! 1, 5 4,800
19, 000 27,600 11,500{ 5, | 4,800
20, 200 28, 11,100{ 5,700 4,800
25, 600] 35,100] 13, 10,7001 5,7001 4,420
29,200 35,100] 15,200] 10, 5,700 4,420
28,000 81,200 16,700, 9,900, 5, 4,240
25, 600) 28,800| 17, 9,500 5,460 4,240
24,400 27,600| 25,800 9, 5,220 4,240
23, 800 28,200 83,700/ 9,120 &, 4,240
22,600 28, 800, 9,120 5,220 4,240
20, 800f | 28,200] 35, 8,740 5,000{ 4,240
19, 600) 27,600 8,740 5, 4,240
19, 000) | 28, 200 8,380/ 4,800 4,240
25,600 0 27,000 s 4,800 4,240
88, 200 25, 200 ,680] 4,800 4,420
35, 000, 22,800]....... 7,360 4,800/..... e
6,4 77,400} 25,600! 17,800 17, 4,360 3,510
7, 84,600| 25,000/ 16,800 7, 4,360 3,510
7,04 77,400{ 23,8001 16,800 6,920 4,210, 3,510
7,04 66, 400] 24,400| 16, 800) 6, 4,210/ 8,510,
6,74 66, 400| 26, 800{ 16,300 6, 3 3,510
9,12 a1, | 70,400 28,000/ 15,300 6, 4,060/ 3,510
30,6 77, 70, 25,600 14, 800 6, 4,060( 3,510
8 65, 63,200] 23,200| 14, 800) 6, 3,920 3,
60, 54, 400( 22,600] 15, 3, 3,020 4,210
53,6 47,300| 24,400] 16,300| 18,300 35, 3,920 4,
45,6 41,700] 31,000| 15,800| 15,8000 5, 3, 4,360
38, 37,500| 34,000] 14,800] 13, 5,9200 3,780] 4,210
33, 34,700/ 32,200, 14,300| 13,000f 5, 3, 4,060
31, 32, 800{ 33,400| 14,300{ 12,600 5, 3, 4,060
29, 4 31,000{ 35,400] 14,300 11,800 5, 3, 4,060
29, 29,200) 52,000| 14,300] 11,000 &, 3,780 8,400
29,4 28, 000( 57,600 14,300| 10, 5, 3,640 11,800
28, & 26, 800] 48,800| 13,000 5, 3 15,300
27, 25,600 39,600 12,600 5, ) 640| 14,300
25, 25,000] 35,400/ 12, 4, 3,610 19,300
30, 23,800| 32,800 11,800 4, 3,640| 17,800
60, 22, 600| 29,200( 11;400) 4,880| 3,640 13,800
o4, 21, 400| 26, 800{ 11,800 4, 3,640/ 11,000
5, 20,800 25,000| 12, 600] 4, 3, 8,740
20,300 23,200| 13,000 4, 3, 7,480
19,300| 22,000| 13, 400| 4, 3, 6,920
18, 300| 20, 800 13, 400 4, 3, 6,400
18,300| 20, 300! 13, 4, 3, 6,400
18,300} 19,800] 13,000 4, 3, 6,400
19,800| 18,800] 12, 200 4, 3, 5,920
22,600'. . ..... 11,400 4, 3,510.......
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WILLAMETTE RIVER BASIN. 117

Monthly discharge of Willamette River at Salem, Oreg., for the years ending Sept. 39,
1910 to 1915—Continued.

Discharge in second-feet. Runo® [,
Month. (totalizl racy.
Maximum.| Minimum. | Mean, | 3cTefee?).
1911-12.
October.. 4,610 6,330 | 389,000 | B.
4240 | 29,500 | 1,760,000 | B.
18,700 | 21,100 | 1,300,000 | B.
20,700 | 76,800 | 4,720,000 | B.
- 35,400 ;300 | 3,240,000 | B.
200 | 25,500 | 1,570,000 | B.
14,600 | 17,500 | 1,040,000 | B.
16,100 | 26,100 | 1,600,000 | B.
15,100 | 20,400 | 1,210,000 | B.
5040 | 9,370 576,000 | B.
47800 ,800 | 357,000 1 B.
5,020 9,370 558,000 | B.
4,240 | 25,200 | 18,300,000
4,400 | 8,530 | 524,00 | B.
12100 | 40,200 | 2,390,000 | B.
13,600 | 28,700 | 1,760,000 | B.
32,600 | _ 55,500 | 3,410,000 | B.
16,100 | 23,900 | 1,330,000 | B.
14100 | 27,900 | 1,720,000 | B.
1000 | 51,000 | 3)030,¢0 | B.
18,700 | 26,600 | 1,640,000 | B.
13,700 | 21,700 | 1,290,000 | B.
7,360 14,400 885,00 | B.
4,800 5,820 358,000 | B.
4,240 | 5,640 | 336,00 | B.
4,240 | 25,800 | 18,700,(%0
4,240 [ 11,600 | 718,070 | B.
- 6,460 | 20,400 | 1,210,¢70 | B.
11,500 ,000 | 1,230,070 | B.
25,800 | 61,300 | 3,770,000 | B.
23,200 | 38,700 | 3)150,¢c%0 | B.
18,300 | 39,200 | 2 410,c00 | B.
18,800 ,600 | 1,760,000 | B.
11,400 | 14100 | '867.¢%0 | B.
7,780 | 11,100 660,000 | B.
4,360 | 5,530 | 340,00 | B.
3,510] 3,810 234,¢0[B.
8,510 7270 433600 | B
3,510 | 21,800 | 15,800,070
L8 7] L 41,700 5,700 1 12,900 793,070 | B.
November............ocooooiiaaal. .- 31,000 10, 200 16,200 964,00 | B.
December, . .........L1lITII 7l 26800 6,660 | 17,300 | 1,060,070 | B.
January.. .. ...l - 92,000 15, 800 Y 2,090,00 | B.
February.........cooooioilL 52,000 16, 800 26,000 | 1,560,000 | B.
March..........loLLILITIIIIIT 25, 000 14,800 | 19,900 | 1,220,070 | B.
lA/[pri.l ........ e 26, 800 9,820 16,800 | 1,000,070 | B.
A e 37, 500 8,400 ,800 | 1,380,00 | B.
June.... ...l lllIIIIIIIIIIIIII 26,200 6,020 | 12,300 | 732,00 | B.
July. Dl 3,080 4,700 | 6,030 371,00 | B.
August. ... 4,700 3,510 4,080| 248,(0| B.
September. .. - 3, 640 3,310 | 3,500 ;00 | B,
TTRE FOBT . ene oo menee e e eeeean e aeeeenns ) 92,000 3,310 15,900 | 11,500,0°0

SALMON CREEK

Locarion.—In the NW. % sec. 13, T. 21
Pacific Railroad bridge 1} miles east

DratnagE ArEA.—Not measured.

Recorps AvamLaBLE.—February 6, 1913, fo September 30, 1915.

Gace.—Stevens continuous water-stage recorder on right bank about a mil~ above
the railway bridge. Vertical staff on|right bank wasread up to Noveriber 21,
1913; new inclined gage, at different' datum, 300 feet below present site, used
November 22, 1913, to September 30, 1914. Gage reader. Flora Warner.

OAKRIDGE, OREG.

., R. 3 E., about a mile above Southern
Oakridge, Lane County.
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DiscEARGE MEASUREMENTS.—Made by wading or from bridge.

CHANNEL AND CONTROL.—QGravel and small boulders; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.94 feet at 8 a. m.,
October 19 (discharge, 872 second-feet); minimum stage recorded, 0. 38 foot Sep-
tember 25 (discharge, 117 second-feet); stage continued to fall until end of year.

1913-1915: Maximum stage recorded, 5.3 feet on original vertical staff March
30, 1913 (discharge, 2,500 second-feet); minimum stage recorded, 1.61 feet on
inclined gage September 4 to 6, 1914 (discharge, 112 second-feet).

WiNTER FLow.—Stage-discharge relation unaffected by ice.

Diversions.—None.

RecuraTioNs.—None.

Accuracy.—Results congidered good except for higher stages, when recorder did not

operate properly.

Discharge measurements of Salmon Creek near Oakridge, Oreg., during the year ending
Sept. 30, 1915.

Date. Made by— hgi’;ﬁ. ehl;ii‘e.

Feet, | Seet.
Feb. 4| P.V. 1.50 562
TJune 25 | O. L. o = 78 208
Bept. 28 | LV HOGRES. oo o oo eos oo eomo s s e e ITI I ‘39 119

Daily discharge, in second-feet, of Salmon Creek near Oakridge, Oreg.. for year ending
Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | T F

B

b. | Mar, | Apr.

£

June, | July. | Aug. | Sept.

ot
g
8
=
=]

20 39 415 166 142 120

595 280

167 2304 6656| 195| 440| 270 405 | 164 | 141 120
167 ] 230 6656| 180 470 260 396 164 | 140 120
167 250 | 560 250 470 | 250 | 387| 164 120
167 250} 530 270 470 | 240) 378} 166
167 250 600 230 47| 20| 309] 222
167 250 4701 210 444f 230 360| 242
167 | 340 4401 180 210 351 226
1671 3865] 4201 167 47| 230| 342| 230
172 840| 415) 154 415| 33| 218
180 ] 315] 365 1421 301 415 | 324

87| 315| 340| 131| 378| 470| 35| 19
180 390 270 167 5301 306( 131
167 630| 250 340]| 372| 630 287 176
154 250 4151 379| 530) 288| 171
167 390 { 386 415 { 279 168
167 300 | 3941 390 270} 179
167 4151 401 500| 2621 164
167 365| 408 665 254 156
154 315 415 665 246 | 154
154 340 403 | 665 237 152
154 415 391 700 | 28| 150
154 500 | 378, 665 220 | 148
154 530 | 365 700 2121 146
154 5001 352 665{ 204| 144
154 470 ggg 700{ 218 138
167 340 700{ 204 183
180 3 314 | 735 193 126
180 415] 302 60| 179 125
180 390 | 290 560 m 136
180 | 270 |.......! 365 {....... 500 |....... 140

NoTE.~—Discharge determined from two well-defined rating curves, one applicable Oct. 1 to May 28 and

LGS 50 Moo, o ot h BTy o s ALy o 5 L, o, St . e
- une L 1 . 1 g ¥ 3

discharge Sept, 9-14 cktimated as 135 second-foet, 1oy bope 1% 40, 1644,

.
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Monthly &ischm‘ge of Salmon Creek near Oakridge, Oreg., for the year ending Sept. 30, 1915.

Disch: i d-feet.
ischarge in second-fee: Run-o¥

Month. (total fn Accu-
Maximum, | Minimum, | Mean, | 2cre-feet). |73
. . {
L0 74) < Y 805 129 260 16,00 | B.
November. 315 167 210 12,500 | B.
December. 130 154 167 10,800 | B.
January.... 630 210 335 20, C.
February... 665 195 347 19,200 | C.
Mard 315| 190400 | C.
391 23,200 | C.
485 29, B.
288 17,100 | B.
169 10,400 | B.
127 7,810 | B.
120 7140 | B,
267 194,000

NORTH FORK OF MIDDLE FORK OF WILLAMETTE RIVER NEAR OAKRIDGT. OREG.

Locatron.—In the SE. } sec. 7, T. 21 8., R.3 E., just below highway bridge about 2
miles north of Oakridge and about a mile above former station.

DratNaGE AREA.—Not measured.

Recorps avarasre.—October 1, 1913, to September 30, 1915, when station was dis-
continued. Fragmentary records, October 12, 1909, to September 30, 1912, at
former station.

GagE.—Stevens continuous water-stage recorder just below highway bridge; also in-
clined staff in the SW. 1 sec. 8, 100 feet above railroad bndge Gage reader,
Flora Warner.

DiscHARGE MEASUREMENTS.—Made from cable at old gage, a mile below present site,
or by wading at low water.

CHANNEL AND cONTROL.—Rock overlain with heavy gravel; fairly permanont.

EXTREMES OF DIRCHARGE.—Maximum stage recorded during year, 4.0 feet about
October 19, from high mark indicated by recorder, which was not running (dis-
charge, 1,800 mecond-feet); minimum stage from water-stage recorder, 0.45
foot September 8 to 11 (discharge, 138 second-feet).

1909-1912 and 1913-1915: Maximum stage recorded, 12.4 feet November 22,
1909; minimum stage recorded, that of 1915,

Drversions.—None.

ReguraTION.—None at present; storage reservoir on Waldo Lake not being tsed.

Accuracy.—Results considered excellent for periods when recorder was vrorking;
estimates have been made for other periods.

Discharge measurements of North Fork of |Middle Fork of Willametie River neqr Oak-
ridge, Oreg., during the year ending Sept. 30, 1915.

Date. Made by— netent. c&sge.
f Feet, Sec.-ft.
Feb, 5| P.V. Eod% ............................................................. 2.89 1,090
June 25 { C. L. Batehelder. ... as 124 3!
Sept. 2| P.V.HOAgES. ... ..o .51 148
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Daily discharge, in second-feet, of North Fork of Middle Fork of Willimette River near
Oakridge, Oreg., for the year ending Sept. 80, 1915.

Oct. | Nov. | Dec. | Jan. | Feb. | Mar. Apr. | May. | June. | July. | Aug. | Sept.

252 | 200 147

147 142
190 146 140
200 M5 ...

Nore.~Discharge determined from two well-defined rating curves applicable Oct. 1 to May 27 and
May 28 to egt. 30, resg_actively. Discharge interpolated Oct. 26, 27, Oct. 30 to Nov. 11, June 28, 29, July 1-
~10, 12-16, 17-18, 22, 24-26, and Aug. 22-30. Discharge estimated Mar. 1-7 and July 28 to Au%. 9.
ean d!scharge estimated Oct. 1-4, 300 second-feet; Oct. 14-24, 650 second-feet; Nov. 13~18, 290 second-feet;
Dec. 22-25, 300 second-feet; Feb. 1-3, 1,000 second-feet.

Monthly discharge of North Fork of Middle Fork of Willamette Rive* near Oakridge,
Oreg., for the year ending Sept. 30, 1915.

Discharge in nd-feet.
iscl second-feet. Runoff |00
Month, {tctalin racy.
Maximum. | Minimum, | Mean. | 2cre-foet).
407 ,000 | C.
309 18,400 | C.
356 21,900 | B.
a 800 49,200 | D,
786 43,700 | B.
843 51,800 | B.
729 -43,400 | A.
736 45,300 | A.
429 25,500 | A.
239 14,700 | B.
167 10,300 | B.
145 8,630 | A,
494 358,000
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Mc¢EKENZIE RIVER AT CLEAR LAKE, OREG.

LocatioN.—In sec. 8, T. 14 8., R. 7 E., at the outlet of Clear Lake in Linn County,
about 20 miles northeast of McKenzie Bridge, the nearest post office.

DRAINAGE AREA.—90 square miles.

RECORDS AVAILABLE.—June 20, 1912, to July 31, 1915, when station was discon-
tinued.

Gace.—A float gage in the lake and a vertical staff at the outlet, the latter for check-
ing purposes only.

DISCHARGE MEASUREMENTS.—Made from a suspension footbridge at the. outlet.

CBANNEL AND cONTROL.—Closely compacted volcanic sand and gravel bound
together with fine gilt. Timber bulkheads on each side. Practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.50 fe~t April
4 (discharge, 645 second-feet); minimum stage recorded, 7.53 feet September 28
(discharge, 165 second-feet).

1912-1915: Maximum stage recorded, 10.69 feet May 27 and June 3, 1913 (dis-

charge, 1,130 second-feet); minimum is that of 1915.

WINTER FLOW.—Stage-discharge relation unaffected by ice.

Drversions.—None.

RecuraTion.—None.

"Accuracy.—Results considered excellent.

CooPERATION.—Gage-height record furnished by the Oregon Electric Railwsy Co.

The following discharge measurement was made'by C. L. Batchelder:
September 28, 1915: Gage height, 7.53 feet (discharge, 165 second-feet).

Daily discharge, in second-feet, of McKenzie River at Clear Lake, Oreg., for the yeor ending
' Sept. 80, 1915.

Day. Oct. | Nov. | Dec. Jan, Feb. Mar., | Apr. | May. | June | July.
256 319 202 209 250 274 500 406 448 281
262 316 288 209 242 274 542 400 436 277
262 307 283 210 254 274 622 387 422 274
264 303 279 216 264 281 645 371 420 268
266 303 277 221 272 279 618 374 411 264
268 301 272 223 27 274 618 360 400 264
270 209 1268 226 279 272 614 366 392 254
272 206 262 234 233 270 618 361 38 250
270 296 256 234 283 270 606 361 379 248
270 296 250 236 283 268 595 371 374 246
270 202 246 236 279 266 588 369 360 242
270 292 242 238 277 266 591 371 364 240
270 310 236 238 274 268 606 371 356 232
270 301 232 240 270 272 584 374 351 230
268 299 228 242 268 279 559 374 347 230
266 303 223 242 266 288 545 379 344 230
266 305 223 242 264 294 384 330 228
270 310 219 242 262 305 542 302 335 225
204 310 216 242 260 314 538 400 332 223
288 312 212 242 260 326 328 223
296 312 210 240 262 522 420 323 223
310 312 209 238 264 344 503 428 310 221
319 312 209 484 431 314 219
323 312 209 369 478 436 310 216
328 310 209 377 466 436 305 216
328 307 209 387 454 442 302 212
328 305 209 302 442 448 200 209
328 301 209 404 431 469 297 207
326 296 209 428 422 472 288 204
323 292 209 448 414 463 28¢ 202
319 f.eo.... 209 460 |........ 48 ... 201

NorE.~Discharge determined from a well-defined rating curve.
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Monthly discharge of McKenzie River at Clear Lake, Oreg., for the year ending Sept.
30, 1915.

Discharge in second-feet.
Month. (total in |Accu-
Maximum. | Minimum. | Mean. | 2cre-feet).

5,
iddddddddds

McKENZIE RIVER NEAR McKENZIE BRIDGE, OREG.

LocarioN.—In sec. 17, T. 16 8., R. 6 E., at the Paradise ranger station 2 miles above
highway bridge at McKenzie Bridge, Lane County.

DRrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—August 8, 1910, to September 30, 1915.

Gage.—Vertical staff at Paradise ranger station; read by 8. L. Taylor. Gage read
in 1914 is staff at Hayes ranch one-half mile above McKenzie B-idge, and a third
gage, which was formerly read, is attached to the abutment of tt e highway bridge
at McKenzie Bridge. )

DiscHARGE MEASUREMENTS.—Made from cable three-eighths mile above the ranger
gtation.

CHANNEL AND coNTROL.—Rocky; practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.00 feet October
19 (discharge, 2,540 second-feet); this is the date on which marima for the year
occurred on adjoining streams. Minimum stage recorded, 1.4% feet September
19, 21, 24, 25 (discharge, 966 second-feet; stage continued to fall until end of
month). - : ]

1910-1915: Maximum stage recorded, 5.0 feet on gage at highway bridge Janu-
ary 13, 1912 (discharge, 7,400 second-feet); minimum stage recorded is that of
1915.

Winter FLOW.—Stage-discharge relation unaffected by ice.

Diversions.—None.

RecuLaTION.—None.

Accuracy.—Results considered good.

CooreraTioN.—Gage records:at ranger station furnished by TUni‘ed States Forest
Service, C. R. Seitz, supervisor.

Discharge measurements of McKenzie River near McKenzie Bridge, Orea., during the year
ending Sept. 80, 1915.

Date. ' Made by— ' by, | chane.
Feet. | See.tt.

Nov. 18 | R. D, CO0DOL . o et e iaiieariieeiiceei s ainmaiasenesaeasenasaaanans S 2.01 1,420
Sept. 24 | Henshaw and Batchelder. ... i iiiiiiiiiiiiriiiiiaai e, 148"
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Dasly discharge, in second-feet, of MeKenzie River near McKenzie Bridge, Oreg.; for the
. year ending Sept. 30, 1915.

v

Day. Oct. | Nov. | Dec. | Apr. | May. | June. | July. | Aug. | Sept.
P R R 1,750 | 1,420 | 1,580 | 1,20 1,110 1,010
- 1,400 | 1,570 | 1,230 | 1,100 | 1,000
1,400 | 1,560 | 1,230 [ 1,0001 1,000
1,390 | 1,550 | 1,230 | 1,080 997
1,38 | 1,520 | 1,220 | 1,090 904
1,380 | 1,490 | 1,220 ] 1,08" 991
1,370 | 1,470 [ 1,220{ 1,08" 988
1,360 | 1,470 | 1,210 | 1,08" 036
1,380 | 1,460 | 1,210 | 1, 983
1,420 | 1,450 | 1,200 1,0% 930
1,460 | 1,440 | 1,190 | 1,070 980
1,490 | 1,430 | 1,190 | 1,070 930
1,530 | 1,420 | 1,190 | 1,070 980
1,570 | 1,410 1,180 | 1,0m 978
1,550 | 1,400 | 1,180 | 1,070 976
1,520 | 1,390 | 1,170 | 1,07 973
1,520 | 1,380 [ 1,160 | 1,080 970
1,550 | 1,380 | 1,160 | 1,050 968
1,680 | 1,360 | 1,150 | 1,050 966
1,610 | 1,330 | 1,150 | 1,040 966
1,640 | 1,310 | 1,150 | 1,040 066
1,670 | 1,310 | 1,150 | 1,040 966
1,710 | 1,200 | 1,150 | 1,040 966
1,740 | 1,290 { 1,140 | 1,040 966
1,770 | 1,280 | 1,140 ] 1,040 965
1,800 | 1,270 | 1,140 | 1,080 964
1,830 | 1,260 | 1,140 | 1,030 963
1,860 { 1,250 | 1,130 | 1,020 962
1,720 | 1,250 | 1,130 | 1,020 961
1,590 | 1,250 | 1,130 | 1,010 960
1,590 |.cenen-n 1,120 1,010 |........

Nore.~—Discharge determined from a well-defined rating curve. Discharge October to Decmber, in-
clusive, given only for days on whircelgﬁage wasread. Discharge interpolated Apr. 22-27, May 10413, 18-27,
June 1-3, 8-17, 19-20,24-28. Gage 7timesin July, 11 times in Angust, and 7 times in Septerber.

Monthly discharge of McKenzie River near McKenzie Bridge, Oreg., for the year ending
Sept. 30, 1915. ~

Discharge in second-feet.

Run-off s
Month. (total in ‘%gg;'
Msximum. | Minimum. | Mean, | 8ere-feet).
1,450 | 1,690 101,000 | A.
1360 | 1,550 95,300 | B.
1250 | 1,390 82,700 | A.
£120]| 1% 72,800 | A.
1010 1060 65,200 | A.
960 977 58,100 | A.
..................... 475,000

NoTE.—See note to table of daily discharge.
MCcKENZIE RIVER NEAR SPRINGFIELD, OREG.

LocatioN.—In sec. 32, T. 17 8., R. 1 W, at Hendrick’s bridge, 3 miles below Walter-
ville, 3 miles above Camp Creek, and 11 miles above Springfield, Lane County.

DrAINAGE AREA.—960 square miles,

Recorps AVAILABLE.—September 12, 1905, to March 31, 1915, when station was dis-
continued.

Gaae.—Vertical staff on left bank; read daily. Gage reader, Mrs. N. M. He dricks,
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DiscHARGE MEASUREMENTS.—Made from cable 200 feet below gage.

CHANNEL AND CONTROL.—Coarse gravel and small boulders; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.9 feet at noon
Ocober 19 (discharge, 11,700 second-feet plus about 300 second-feet in canal, total
12,000 second-feet); minimum stage recorded, 0.40 foot Septembar 25 (discharge,
1,180 second-feet plus 371 second-feet in canal, total 1,550 seconc'-feet).

1905-1915: Maximum stage recorded, 13.0 feet at 5 p. m. November 22, 1909
(discharge, 43,500 second-feet); minimum stage recorded for total flow of river,
1.05 feet November 5, 1910 (discharge, 1,540 second-feet).

WintER FLOW.—Stage-discharge relation unaffected by ice.

Drversions.—The power canal of the Eugene municipal plant has diverted water
around the station since about February 14, 1911. Record has keen kept of this
diversion and the amounts added to the discharge of the river station.

RecurAaTION.—None,

- Accuracy.—Results considered good.

The following discharge measurement was made by C. G. Paulsen:
December 25, 1914: Gage height, 1.12 feet; discharge, 1,870 second-feet.

Daily discharge, in second-feet, of McKenzie River near Springfield, Oreg., for the year
ending Sept. 30, 1915,

Day. Oct. | Nov. | Dec. | Jan. [ Feb. | Mar.
2,550 | 3,080 | 9,460 3,950
2,680 [ 3,500 | 6,630 | 3,950
3,080 | 3,360 | 7,360 | 3800
2,680 | 3,220 6,630 | 3,800
2,550 | 3,080 ] 5,940 3,650
2,550 | 2,940 | 5,480 3,650
2,430 | 3,080 [ 5,260 | 3,500
2,430 [ 6,400 4,440| 3220
2,550 | 5,260 4,440} 8,380
2,430 | 4,270 | 4,110 13,880
2,430 | 3,050 3,9504 3,220
2,430 | 5,480 3,650} 2,940
2,210 | -5,260 | 3,500 3,360
2,100 | 10,700 | 3,220 | 3,500
2,100 | 9,180 | 3,080 | 3,950

3,220 | 2,100 | 5,480 3,500| 4,620
3,080 | 2,000 | 4,620 3,850| 4,620
2,810 | 2,100| 4,270 | 4,110] 4,440
2,550 [ 2,000 | 4,440 | 3,050 4,440
2,560 | 2,000} 4,440 | 3,650 | 4,110
2,5501 1,900 4,110 3,500) 3,850
2,650 | 1,800 | 3,800 | 4,110] 4,270
2,430 | 1,800} 3,500 | 4,110} 4,440
2,320 | 1,800} 3,220 3,050 3,950
2,320 [ 1,900 | 3,080 3,050 | 4,110
2,320 2,000 | 2,940 | 3,800 3,800
2,210 | 2,650 | 2,940 8,960 | 4,440
2,320 [ 2,550 | 3,220 | 3,800 4,270
2,320 | 2,550 | 3,080 |........] 3,800
2,550 | 2,550 | 2,940 |. - 4,210
........ 2,810 | 3,500 |-.......] 4,440

Nore.—Discharge determined from a fairly well defined rating curve.
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Monthly discharge of McKenzie River and Eugene power canal near Springfield, Oreg.,
for period ending Mar. 31, 1915.

[Drainage area, 960 square miles.}

Discharge in second-feet. Run-off.
! i Accn-
Month. River.
Canal | Total s(;:;rm D‘;gf’h Total in | 27"
Maxi- | Mini- | po - |(mean).a (mean).| “mie.” | inches, | Sove-fet.

mum. mum,

1,700 | 2,940 320 3,270 3.41{ 8.08| 201,000| B.
2,210 2,720 341 3,060 8.19 3.56 000 | B,
1,800 2,310 347 2,660 2.77 3.19 16 z[)l‘.*O B.
2,040 | 4,270 348 | 4,620 4.81 5.54 N b
3,080 4,540 335 4,880 5.08 5.29 271,000 | B
2,940 | 3,910 317 | 4,230 4.41 5.08| 260,000 B

......... lll oo e ] 1,360,000

o Mean monthly discharge of power canal is average of determinations of discharge of canal for days on
which gage was read. .

EUGENE POWER CANAL NEAR WALTERVILLE, OREG.

Locarion.—In see. 28, T. 17 8., R. 1 W, about 3 miles below the intake, 1} miles
.below Walterville, Lane County.

RECORDS AvAILABLE.—September 7, 1911, to March 31, 1915, when station was
discontinued.

Gace.—Vertical staff on left pier of wagon bridge; read about three times a week.
Gage reader, C. C. Campbell. Gage used in 1911 and 1912 was at intake.

‘DiscEARGE MEASUREMENTS.—Made from bridge at gage.

CHANNEL AND CONTROL.—Gravel; practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.0 feet January
8 (discharge, 411 second-feet); minimum stage recorded, 3.1 feet March 10 (dis-
charge, 303 second-feet).

1911-1915: Maximum stage recorded, 4.0 feet January 22, 1914, and January 8,
1915 (discharge, 411 second-feet). Canal probably dry at times.
Accuracy.—Results good for days on which gage was read. ’
The following discharge measurement was made by C. G. Paulsen:
December 25, 1914: Gage height, 3.36 feet; discharge, 337 second-feet.
The Eugene power canal diverts water from McKenzie River in sec. 26, T. 17 8.,

R.1 W., and extends about 4 miles to the power plant in section 29; the water is
returned to the river by the tailrace in section 30.

Daily discharge, in second-feet, of Eugene power canal near Walterville, Oreg., for the
year ending Sept. 30, 1915.

- Day. Oct. [ Nov.| Dec. | Jan. | Feb. | Mar. Day. Oct. | Nov. | Dec. | Jan. | Fb. | Mar,

Norte.—Discharge determined from a fairly well defined rating curve; given only for dayy on which
gage was read.
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SANTIAM RIVER AT JEFFERSON, OREG.

Locarion.—In the NE. 1 sec. 11, T. 10 8., R. 3 W., at the Southern Pacific Railroad
bridge in Jefferson, Marion County, about 2} miles below the junction of the
North and South Santiam rivers, and about 9 miles above the mouth.

DrAINAGE AREA.—1,890 square miles.

RECORDS AvALABLE.—July 19, 1905, to July 1, 1906; May 15, 1908, to September
30, 1915,

Gaae.—Vertical staff on right bank.

DiSCHARGE MEASUREMENTS.—Made from Southern Pacific Railroad bridge or from
the highway bridge just below it.

CHANNEL AND coNTROL.—Rock and coarse gravel; practically permanent.

EXTREMES OF DISCHARGE . —Maximum stage recorded during year, 7.5 feet at 8 a. m.
January 15 (discharge, 29,100 second-feet); minimum stage recorded, 0.6 foot
September 5 to 11 (discharge, 510 second-feet).

1905-6 and 1908-1915: Maximum stage recorded, 18.2 feet during night of Novem-
ber 22, 1909 (discharge, 108,000 second-feet); minimum stage recorded, 0.4 foot
September 16 to 20, 1909, and September 11 to 17, 1910 (dischsrge, 350 second-
feet).

WinTER FLow.—Stage-discharge relation unaffected by ice.

Drversions.—The Albany power canal diverts water from South Santiam River
near Lebanon, the Salem power canal from North Santiam River near Stayton,
and water is diverted from the North Santiam for irrigation nee~ West Stayton.

REeguration.—None.

Accuracy.—Results considered good.

CooPERATION.—Gage records furnished by United States Weather Buregu.

The following discharge measurement was made by P. V. Hodges:
September 8, 1915: Gage height, 0.64 foot; discharge, 525 second-feet.

Daily discharge, in second-feet, of Santiam River at Jefferson, Oreg., for the year ending
Sept. 80, 1915.

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept.
6,500 | 7,300 | 7,700 | 8,100 | 7,300 | 3,700 | 8,950 { 1,900 { 1,040 [ 630
5,800 [11,800 |20]100 | 7,300 | 8,950 | 3,530 | 8,100 | 1,500 | 1,040 | 630
6,150 | 9,400 (16,300 | 6,900 {10,800 | 2,530 | 7,700 | 1,600 | 1,040 | 630
6,500 | 8,500 (16,200 | 6,900 {12,800 | 3,530 | 6,500 | 1,700 | 1od0 | &30
5,800 | 7,700 [14,300 | 8,500 | 9,850 | 3,270 | 5,800 | 1,700 | 1,040 | 510
5,200 | 7,300 [13,800 | 7,700 | 8,100 | 3,020 | 5,200 | 1,700 | 1,040 | 510
4900 | 7300 [11,800 | 7,300 | 8,100 | 3,020 | 4,330 | 2110 | Vo0 | 510
59200 {10,300 (10,300 | 6,150 | 7,700 | 3,020 | 4,330 | 2,550 | "900 | 510
5,200 17,300 | 9,850 | 5,500 | 6,900 | 3,020 | 47060 | 2,780 | 900 | 510
4,330 {13,300 | 9,400 | 4,900 { 6,500 | 3,530 | 4,060 | 2,330 | 900 | 510
3,790 12,300 | 8,100 | 4,330 | 5,800 { 5,800 ] 4,330 [ 2,110 | 900| 510
37530 10,800 | 7,300 | 4,330 | 5,800 | 7,300 | 4,330 [ 1,900 | 900| 630
3,270 10,800 | 6,900 | 4,610 | 6,500 | 7,300 | 4330 [ 1,900 | 900 | 630
3,020 126,100 | 5,800 | 5, 7,700 | 9,850 { 4,060 ( 1,900 | 760 | 760
2,750 [29,100 | 5,500 | 8, 6,150 |11,800 | 3,790 | 1, 760| 760
2,330 19,500 | 4,900 | 9,850 | 5,800 | 8,500 | 3,580 | 1,700 | 760 | 760
1,900 [147800 | 4,330 | 8,950 | 5,500 | 8,500 | 3,270 | 1000 | 760 | 760
1,900 |12,300 | 6,900 | 9,400 | 5,500 | 8,950 | 3,020 [ 2110 | 760 | 630
1,700 {11,800 | 7,300 | 8100 | 5,500 |14,800 | 3,020 | 1,900 | 760 | 630
1,520 {11,300 | 6,900 | 7,300 | 5,200 14,300 | 3,020 | 1,000 | 760 | 630
1,350 (10,300 | 6,900 { 7,700 | 4,330 /11,800 | 2,780 | 1,700 | 760 [ 630
1,350 | 9,400 | 7,300 | 7,300 | 4,330 [11,800 | 2,780 | 1,700 | 630 | 630
1,350 | 8,100 | 7,300 | 7,300 | 3,750 |11,800 | 2,550 | 1,520 | 630 | 630
1,350 | 7,300 | 8,100 | 7,300 | 3,790 (11,800 | 2 550 | 1, 630 | 760
1,350 630 | 760
4,330 | 60| 760
7,300 630 | 760
6,900 630 | 760
7300 630 | 760
6,900 630 | 760
6,900 630 |[...... .

Nore.—Discharge determined from a fairly well defined rating curve.
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Monithily discharge of Santiam River at Jefferson, Oreg., for the year ending Sept. 80, 1915.

Discharge in second-feet.
Run-off |, ...
Month. (total in racy.
Maximum. | Minimom. | Mean, | 8ove-feet). |™
22,500 1,350 5,370 330,000 | B.
19,500 3,790 7,260 | 432,000 | B.
7,300 1,350 | 4,120] 253,000 | B.
29,100 4 10,600 | 652,000 | B.
20,100 4,330 9,200 516,000 | B.
9,850 4,330 | 6,800 | 424,000 | B.
12, 800 3, 8,270 373,000 | B.
17,300 3, 8,800 541,000 | B.
8,950 2,110 | 4,020 239,000 | B.
2,780 1,04 1,770 109,000 | B.
1,040 6: 808 49,700 | B.
760 510 650 ,700 | B.
29,100 510 5,470 | 3,960,400

CLACKAMAS RIVER NEAR CAZADEROQ, OREG.

LocarioNn.—In the NE. { sec. 11, T. 4 8., R. 4 E., a short distance above the back-
water from the Cazadero dam of the Portland Railway, Light & Power Co., and
3 miles southeast of Cazadero, Clackamas County.

DRAINAGE AREA.—685 square miles,

RECORDS AVAABLE.—January 1, 1909 to September 30, 1915.

Gaace.—Friez water-stage recorder referred to a vertical staff on right banl-. Gage
reader, J. A. Brooks.

DiscHARGE MEASUREMENTS.—Made from a cable 50 feet below gage.

CHANNEL AND coNTROL.—Rocks and gravel; shifting in extreme floods.

ExTREMES OF DISCHARGE.—Maximum stage during year from water-stage recorder,
30.45 feet at 6 p, m. January 14 (discharge, 6,590 second-feet); minimum stage
recorded, 25.70 feet September 21 to 23 (discharge, 705 second-feet).

» 1909-1915: Maximum stage recorded, 43.70 feet at 1 p. m. November 22, 1909
(discharge, 46,800 second-feet); minimum is that of 1915.

Diversions.—None.

ReguraTion.—None.

Accuracy.—Results considered excellent.

Discharge measurements of Clackamas River near Cazadero, Oreg., during the year ending
Sept. 30, 1915.

Gage Dis- Gage | Dis-
Date. Made by— hetght. | charge. || Date: Made by— hotghe. | charge.
Feet. | Sec.-ft. .’ Feet. | Sec.ft,
Oct. 26 | Ewing and Brooks..... 26.70 | 1,560 ii May 18 | Batchelder and Brooks.| 27.8 2,
28 [ J. A. Brooks........... 26.50 | 1,340 | July 1 Ewmd rooks. . ... 26.27 1,180
Mar. 16 | Ewing and Brooks..... 28.401 3,600 || Aug. 16 and Scupham| 25.8 782
24 1..... L 0 R -28.30 3,460 b2 PO+ [« T 25,7 748
27 | Brooks and Shock...... 27.55 2,450 | Sept 1 {..... d ................. 25.74 746 -
2014..... L L 28.00 | 3,140 25 | Brooks and Shock......| 25.70 706
Apr. 26 | Brooksand Scupham..| 27.10 1,990

1
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of Clackamas River near Cazadero, Oreg., for the year

Day. Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.

| R 1,060 | 2,080 | 1,570 | 2,180 | 3,520 | 2,340 | 3,760 | 1,820 | 2,740 | 1,140 | 894 727
2eeaanaane 1,560 | 2,770 | 1,550 | 25460 | 3,650 | 2,200 | 4,530 | 1,740 | 2,740 [ 1,100 | 878 | 732
F IR 2,040 | 2,780 | 1,610 | 2,200 | 3,260 | 2,100 | 5,110 | 1,730 | 2,550 | 1,090 | 878 722
doiiiiieiae. 1,710 | 2,550 | 1,540 | 2,090 | 2,930 | 2,530 | 4,710 [ 1,720 ( 2,310 | 1,070 | 862 722
B ieaiaeaen 1,530 | 2,410 | 1,490 | 2,000 | 2,850 | 2,640 | 4,000 | 1,660 |.2,070 | 1,050 | 854 722
[ T 1,410 | 2,630 | 1,410 | 1,890 | 2,980 | 2,420 | 3,520 | 1,640 | 1,900 { 1,000 | 838 716
ORI 1,300 2,330 | 1,370 { 1,850 | 2,730 | 2,250 | 3,550 | 1,620 { 1,760 | 1,180 | 83D | 716
SR 1,250 2,080 | 1,330 | 2)900 | 2,520 { 2,160 | 3,400 | 1,610 | 1,610 | 1,160 | 830 716
9 it 1,230 | 1,920 | 1,310 | 3,140 | 2,420 ) 2,040 | 3,070 | 1,750 | 1,600 | 1,180 | 830 716
) [ SN 1,280 | 1,780 | 1,270 | 2,640 | 2,300 | 2,000 | 2,930 | 2,310 | 1,590 | 1,100 | 823 716
120 i, 1,350 | 1,910 | 1,260 | 2,380 | 2,150 | 1,940 | 2,890 | 2,550 [ 2,130°| 1,070 | 816 727
3 S 1,390 | 2,330 | 1,210 1 2,230 ( 2,030 | 1,870 | 2,970 | 2,880 | 2,310.| 1,040 809 760
1B ... 1,310 { 5,230 | 1,130 | 2,570 | 1,930 | 1,950 | 3,100 | 2940 | 2,070 | 991 | 802 795
Yoo, 1,230 | 4,860 | 1,110 | 5,440 | 1,820 | 2,640 | 2,870 | 2,880 | 1,850 | 1,080 | 781 802
15eiianaens 1,190 | 3,500 | 1,150 | 4,480 | 1,790 | 3,500 | 2,640 | 2,740 | 1,720 | 1,090 | 781 760
16.cecninnanns 1,150 | 2,890 | 1,080 | 3,050 | 1,730 | 3,540 | 2,570 | 2,490 | 1,630 | 1,070 | 767 749
17 iieaas 180 | 2,560 | 1,000 | 2,500 | 1,790 | 3,320 | 2,600 | 2,740 | 1,560 | 1,210 | 760 732
18 ccicannnns 1,410 | 2,350 | 1,020 | 2,270 | 2,210 | 3,460 | 2,620 | 2,810 | 1,510 { 1,130 | 760 727
19 . iiiaann 990 | 2,170 | 1,020 | 2/2:0 | 2,200 | 3,110 | 2,580 | 2,940 | 1,490 | 1,070 | 754 722
20, .- 4,730 | 2,080 | 17020 | 2,150 | 2,110 | 2,870 | 2,520 | 2,810 | 1,480 | 1,030 | 760 716
b1 FOUOSN 3,330 | 2,000 | 1,030 | 2,050 | 2,070 | 2,850 | 2,350 { 2,680 [ 1,410 | 991 | 760| 705
22 2,600 | 1,890 | 1,040 2,880 | 2,220 | 2,550 | 1,330 | 964 | 754 705
1,910 | 1,030 3,350 | 2,170 | 2,490 | 1,330 937 749 705

1,820 | 1,030 3,450 | 2,140 | 2,490 | 1,280 | 937 | 738 710

1,730 | 1,020 3,080 | 2,130 | 2,490 | 1,280 | 919 | 738 705

1,680 | 1,320 2,720 | 2,030 | 2,620 | 1,360 | 910 | 738 705

1,640 | 1,330 2,510 | 1,940 | 2,620 | 1,310 | 902 732 727

1,700 | 1,570 2,500 | 1,920 | 3,070 } 1,230 | 002 | 732 727

1,720 | 1,500 3,000 | 1,800 | 2,040 { 1,190 | 902 | 732 716

1,620 | 1,620 3,320 | 1,840 | 2,620 | 1,170 | 902 | 727 705

....... 1,730 8,490 |.......] 2,310 |.......| 894 27 |aeaes

\ ’

Note.—Discharge determined from a well-defined rating curve.

Monthly discharge of Clackamas River mear Cazadero, Oreg., for the year ending Sept.

80, 1915.
[Drainage area, 685 square miles.} .
Discharge in second-feet. Run-off.
Accu~
Month. Depthin
I Peor 5 -
Maximum. | Minimum. | Mean. | square |-ifcheson Tots}lné Ta%y;
ile. o | acre-fee
!
4,990 1,060 1,760 2.57 2.96| 108,000 | A.
5,230 1,620 2,360 3.45 3.85| 140,000 | A.
1,730 1,000 | 1,280 1.87 2.16 78,700 | AL
5,440 L430| 2280 3.33 3.84| 140,000 | AL
3,650 170 242 3.53 3.88 | 134,000 | A-
3,540 ns0| 2,710 3.96 4.56 | 167,000 | A.
5,110 1,840 | 4890 422 471t 172,000 | A
3,070 1610| 20400 3.50 4.04 | 1487000 | AL
2,740 L1o] 1720 2.51 2.80 | 102,000 | A.
1,210 894 1,040 1.52 1.75 ,000 | A,
894 727 788 1.15 1.33 48, 500 .
802 705 27 1.08 1.18 s .
5,440 705 | 1,860 2.72 36.86 | 1,350,000
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OAK GROVE FORE .OF OCLACKAMAS RIVER AT TIMOTHY NEADOW' NEAR
CAZADERO, DREG.

TLodatron.—In T. 5 8., R. 8 E., about sec. 26 (unsurveyed), at Timothy 1‘eadows,
about 113 miles above station at intake, about 17 miles above mouth of Oak
Grove Fork, and 43 miles above Cazadero, Clackamas County.

Dranagee srga.—Not measured.

REecorDs AvArLABLE.—February 25, 1913, to September 30, 1915.

Gaae.—Stevens continuous water-stage recorder on right bank.

DIscHARGE MEASUREMENTS.—Made from footbridge 20 feet abave gage.

CHANNEL AND cONTROL.—Channel, gravel; contral practically permanent, but may
be affected by drift logs.

EXTREMES OF DISCEARGE.—Maximum stage during year from water-stage recorder, '
1.24 feet at 9 p. m. April 3 (discharge, 245 second-feet). Minimum sfage from
water-stage recorder, 0.56 foot September 10 and 11 (discharge, 118 seccnd-feet).

1913-1915: Maximum stage recorded, 2.15 feet May 27, 1913 (discharge, 496
second-feet). Minimum stage is that of 1915.
Accuracy.—Results considered excellent.
COooreraTION.—Field data furnished by Portland Railway, Light & Power Co.

The following discharge measurement was made by N. W. McMillen:
August 23, 1914: Gage height, 0.68 foot; discharge, 138 second-feet.

Daily discharge, in second-feet, of Oak Grove Fork of Clackamas River at Timothy Meadows
near Cazadero, Oreg., for the year ending Sept. 30, 1915,

Day. Oct. | Nov. | Feb. | Mar. | Apr. | May. | July. | Aug. | Sept.

Nore.: —Daily discharge ascertained from well-defined rating curve. Mean disc] ectimated as
follows: Nov. 22-30, 136 second-feet; May 16-31, 174 second-feet; Aufeem—m, 131 second-feet; Aug. 24-31,
130 second-feet; Sep% 1 and 2, 122 second-feet; Sept. 12-30, 117 second-

19415°—18—wsp 414—0
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Monthly -discharge of Oak Grove Fork of Clackamas River at Timothy Meadows near
Cazadero, Oreg., for the year ending Sept. 30, 1915.

Discharge in second-feet.
Run-off A
Month, (totalin | oW
Maximum. | Minimum,| Mean. | 8cre-feet).
148 1 8,20 | A.
I; 8.210 .
ab|  TEelE
u}g'g gﬁ'zso g’.
) .
217 12,900 | A.
17 11,000 | B.
Bl HEl
13) 7,990 | B.
112 7,020 | B.
............ 145] 105,000

a Estimated from station at intake. )
OAK GROVE FORK OF CLACKAMAS RIVER AT INTAKE NEAR CAZADERO, OREG.

Locarron.—In the SW. % sec. 4, T. 6 8., R.7 E.,2,000 feet above proposed intake of
02k Grove power development of Portland Railway, Light & Power Co., and about
85 miles above Cazadero, Clackamas County.

DRAINAGE AREA.—131 square miles (measured by Portland Railwa;”, Light & Power
Co.

RECORDS AVATLABLE.—May 21, 1909, to September 30, 1915. .

Gage.—Friez water-stage recorder installed on left bank since Octol er, 1913; Watson
recording gage used Ma.rcli 1912, to September, 1913; vertical staff prior to March,
1912.

DISCHARGE MEASUREMENTS. m—Ma,de from cable; velomt!es high; ch~anel stra.lght

CHANNEL AND CONTROL.—Grawvel; fairly permanent.

ExTREMES OF DISCHARGE.—Maximum stage during year from water-stage recorder,
1.60 feet at: 9 p. m., April 3 (discharge, 860 second-feet). Minimum stage from
water-stage recorder, 0. 62 foot September-20 to 30 (discharge, 347 second-feet).

1909-1915: Maximum stage recorded, 3.40 feet November 24, 1909 (discharge,
2,670 second-feet). Minimum discharge, 320 second-feet (gage height, 0. 60 foot)
October 17 to November 3, 1911.

Ice.—Never any ice, a8 stream is largely spring-fed.

Drversions.—None.

REecUuLATION.—None.

Accuracy.—Results congidered good.

CoopreraTION.—Field data furinshed by Portland Railway, Light & Power Co

The following discharge measurement was madé by N. W, McMill+n:
August 24, 1915: Gage height, 0. 65 foot; discharge, 368 pecond-fee*.
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Daily discharge, in second-feet, of Oak Grove Fork of Clackamas River at mta"e near
Cazadero, Oreg., for the year ending Sept. 30, 1915.

Feb. | Mar. | Apr. | May.

§

Day. Oct. | Nov. | Dec. | Jan.
397 380 360

303 378 385 354
378 382 382 350
371 371 378 350
37 385 374 350
365 382 378 350
360| 374| 378| 354
355 371 374 378
350 | 371 874 6%
37| 371 34| 360
360 378 374 364
364 401 371 364
500 364 382

350 448 360 405
350 438 357 385
3569 413 354 368
368 405 350 360
368 393 360
368 385 350 360
368 385 350 360
368 385 350 360
368 385 350 7
368 | 389 7
368 389 350 357
368 385 354
364 385 364 350
364 393 357 350
364 397 350
360 | 397| 368| 350
303 368 350

371 |....... 368 | 364

413 405 692
405 397 734 |.

893 839
389 425 811
389 4131 769
385 409 734
385 405 769
385 405 741 525

385 05| 714 525
382 401 702 5256

02| 52
720 525
708 525
666 520
660 20
648 540
648 530
648} 520
648 510
648 515
630 525
612 525
618 520
618 505
515

585 515
575 510
575 510
49

570 482
....... 478

gg gaees

June. | July. | Aug.
491 |- 395 | 88
500 305,

496 | 395 38
482 391 38"
4821 301} 38
4781 3805 38"
4731 395| 38
468 399 382
4551 395| 38§
455 1| 38
460 | 391 37¢
464 387 8w
460 391 361
451 391 358
43 358
435 | 387 357
4311 387 358
431 387 | 358

L4311 887 3R
427 387 358
423 387 350
419 | 3871 38R
419 387 358
411 387 358
407 38| 35R
415) 2383 358
407 383 | 35R
3091 383 350
399 383 358
395 383 354

....... 383 | 354

ERE REB8T £308% 2REEE BRRER

347
347

Nore.~—Daily discharge ascertained from two fairly well defined rating curves applicable Oct. 1 to Apr.
2 and Apr. 3 to Sept. 30, respectively. Daily discharge interpolated Oct. 6-8, May 5-11, 17, 13, July 3, 6,

and Aug. 19-24

Monthly dzscharge of Oak Grove Fork of Clackamas River at intake near Cazadero, Oreg.,
Sfor the year ending Sepi. 80, 1915.

D .
i ischarge in second feet. Run-of o
Month. (totelin |%oo0-
Maximum. | Minimum.| Meon, | 3¢re-feet).
393 350 365 22,400 | A.
50 371 394| 23400 | A
389 350 365 22,470 | A,
4056 350 361 L, 200 | AL
413 368 . 381 21,270 | A.
632 303 107 30600 | A,
839 870 672 40,000 { B,
565 478 521 32,000 | B.
500 395 444 26,470 | A.
399 383 389 2,90 1 A,
33 367 »enl Al
351 347 340 8% | A.-
839 347 425 308,00
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LEWIS RIVER BASIN.
LEWIS RIVER NEAR AMBOY, WASH.

LocaTioN.—In sec. 36, T. 8 N., R. 3 E., at Cresap’s ferry cromsing, on the county
road from Amboy to Couga,r, 14 miles below Canyon Creek, 2 miles above Spellel
Creek, and about 5 miles northeast of Amboy, Clarke County.

DRAINAGE AREA.—665 square miles (measured on map in Water-Supply Paper 253,
p. 74, and checked on Forest Service map).

RECORDS AVAILABLE.—January 20, 1911, to September 30, 1915.

Gage.—Inclined staff on left bank, replacing vertical staff at same location and
datum; read once daily. Gage reader, Philip Hanley.

DISCBARGE MEASUREMENTS.—Made from the ferry or from a boat about 30 feet
above the gage.

CHANNEL AND CONTROL.—Gravel and small boulders; practicall; perma.nent

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.7 feet at 8 a. m.
April 2 (discharge, 15,800 second-feet); minimum stage recorded, 0.08 foot Sep-
tember 30 (discharge, 686 second-feet).

1911-1915: Maximum stage recorded, 11.4 feet at 4 p. m. January 5, 1914
(discharge, 35,000°second-feet); minimum stage recorded is that of 1915.

WINTER FLoW.—Stage-discharge relation never affected by ice.

Diversions.—None.

REGULATION.—None.

Accuracy.—Reiults considered excellent except for extremely high and low stages.

The following discharge measurement was made by C. L. Batchelder:
August 10, 1915: Gage hei ht, 0.48 foot; discharge, 981 second-feet.

Daily discharge, in second-feet, of Lewis River near Amboy, Wash., for the year ending
Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | Jure. | July. | Aug. | Sept.
3,630 2,470 | 3,810 | 1,400 | 1,070 840
3,450 15,200 | 2,320 | 3,450 | 1,300 { 1,070 840
3,280 {13,800 | 2,180 | 3,110 | 1,300 | 1,070 840
3,450 111, 2,320 | 2,910 | 1,300 | 990 840
3,280 [ 8,600 | 2,180 | 2,779 (1,300 | 990 840
3,110 | 7,160 { 2,820 | 2,670 [ 1,300 990 805
2,940 | 6,890 | 2,3 2,470 11,400 | 950 770
2,040 | 6,100 | 2,320 | 2,3™ [ 1,450 | 950 770
2,940 | 5, 2,620 | 2,19 § 1,450 | 950 770
2,780 | 4,880 { 3,110 1 2,62 | 1,850 | 950 770
2,780 | 4,650 | 3,110 | 2,09} 1,250 | 950 770
2,780 | 4, 2,011,991 1,200} 910 840
3,110 | 4, 2,7%011,9°9]1,200| 910 840
8,360 | 4,420 1 2,620 ] 1,7 | 1,200} 91 8056
7,430 | 4,200 | 2,470 | 1,71 1,350 | 91 770
7,160 1 4,200} 2,320 1 1,700 | 1,450 | 910 770
6,360 { 4,200 1 2,320 | 1,679 | 1,560 910 770
6,360 | 4,200 { 2,320 | 1,670 | 1, 910 770
5,850 | 4,000 | 2,620 { 1,690 | 1, 910 735

5,120 | 4,200 | 2,470 | 1,6 | 1,350 | 010

3
&

Nore.—Discharge determined from a rating curve well defined between 900 and 14,000 second-feet.



COWLITZ RIVER BASIN, : 1838

Monthly discharge of Lewis River near Amboy, Wash., for the year ending Sept. 30, 1915.

[Drainage area, 665 square milesl]

Discharge in second-feat. Run-off.
" |Accn-
Month, Depthin
. . Per | jncheson | Totalin |¥°¥-
Maximum. | Minimum. | Mean. sg:ﬁge drainage | scre-feet.
g ares.
12,700 1,560 3,490 5.25 6.05 215,000 | A.
, 700 3,450 5,920 8.90 9.93 352,000 | A.
4,200 1,670 2, 560 3.85 4.44 157,000 | A.
6,890 2,040 3,850 5.79 6.68 237,000 | A.
6,360 2, 620 3,830 5.76 6.00 213,000 | A.
7,430 2,780 4,390 6.60 7.61 270,000 | A.
15,200 2,620 5,440 8.18 9.13 324,000 | A.
6,890 2,180 3,050 4.59 5.29 188,000 | A.
3,810 1,450 2,010 3.02 3.37 120,000 | A.
1, 560 1,120 1,280 1.93 2.22 78,700 | A.
1,070 805 918 1.38 159 56,400 | A.
840 636 769 1,16 1,29 45,800 | B.
15,200 636 3,120 4.69 63.60 | 2,260,000

COWLITZ RIVER BASIN. '
OHANAPECOSH RIVER NEAR LEWIS, WASH.

Locarion.—In sec. 29, T. 14 N., R. 10 E. Willamette meridian, above Clewr Fork,
and 7 miles northeast of Lewis, in Lewis County.

DRrAINAGE AREA.—116 square miles (measured on Pl. I, Water-Supply Pape~ 313).

RECORDS AvAILABLE.—August 19, 1907, to January 12, 1913; April 14, 1913, to Sep-
tember 30, 1915.

GAgeE.—January 13, 1914, to May 1, 1915, vertical staff on left bank, about 900 feet
above mouth of Clear Fork; since May 4, 1915, inclined staff 8 feet downstream
from gage previously used; read to hundredths twice a week by J. L. Jennings.
Prior to January 5, 1914, vertical staff 8 feet upstream from present gag> and at "
a datum approximately 0.06 foot lower.

DiscrARGE MEASUREMENTS.—Made from cable 30 feet below gage or by wading.

CEANNEL AND CONTROL.—Bed composed of gravel and small boulders which shift at
high stages. One channel at all stages; banks not subject to overflow. Stage of
zero flow, determined August 28, 1915, gage height —1.00+ .3 foot.

EXTREMES OF DISCHARGE.—Maximum stagé recorded during the year, 4.¢ feet at
noon November 3 (discharge, 2,700 second-feet); minimum stage recorded 0.20
foot at 10 a. m. September 28 (discharge, 56 second-feet).

1907-1915: Maximum stage recorded, above top of gage (8.0 feet) November
23, 1909 (discharge estimated at 7,500 second-feet); minimum stage recorded, 0.20
foot Beptember 28, 1915.

WINTER FLOW.—Stage-discharge relation not seriously affected by ice; open-channel
rating curve assumed applicable.

Diversions.—None.

Recuration.—None,

Accuracy.—Records good for days when gage was read.

CooPERATION.—Gage-height record furnished by Portland Railway, Light & Power
Co.
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Discharge measurements of Ohanapecosh River near Lewis, Wash., during the year ending
Sept. 80, 1915.

Date. Made by— ponge | s || Date. Made by— Pkl |

) Feet. | Sec.-t. Feet, Scc.-sfé.

Oct. 3| I 1,Collier.........._.| 0.78 66 || June 3| C.G. Paulsen..........| 1.64 1

Apr. 16 | C. G. Paulsen.......... 2.00 680 || Aug. 28 |..... 5 (. .49 113
18 | Parker and Paulsen....| 2.4 893

Daily discharge, in second-feet, of Qhanapecosh River near Lewis, Wash., for the year
ending Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

2EBRNE BEEN

NoTE.—Discharge determined as follows: Oct. 1 to Apr. 1, from & rating curve well defined above and
fairly well defined below 100 second-feet; Apr. 2 to Bepg. 30, from a rating curve well defined above and
fairly well defined below 70 second-feet.

COWLITZ RIVER AT LEWIS, WASH.,

LocarioN.—In sec. 15, T. 13, N., R. 9 E, Willamette meridian, at ruspension bridge,
about 1 mile northeast of Lewis and 1} miles below Lake Creek, in Lewis County.

DRAINAGE AREA.—275 miles (measured on Pl. I, Water-Supply Paper 318).

RECORDS AVAILABLE.—July 1, 1911, to September 30, 1915.

Gaae.—October 1, 1914, to May 8, 1915, vertical staff on left bank 110 feet below sus-
pension bridge; May 4 to September 30, 1915, vertical staff bolted to solid rock
on left bank 40 feet above suspension bridge. Gage read to hundredths once
daily from June to September by J. L Jennings and William Sethe. The gage
used prior to May 4, 1915, was one of several that had been maintained at the
same site and at approximately the same datum, since August 15, 1007, when the
original gage was installed by the Valley Development Co. The gage in use
July 1, 1911, was washed out November 20, 1911, reinstalled November 27, 1911,
again washed out November 3, 1914, and replaced November 9, 1914. Datum
of gage instulled May 4, 1915, entirely different from that of gage~ previously used.

DiscHARGE MEASUREMENTS.—Made from bridge at the gage or by wading.

CHANNEL AND CONTROL.—Bed of stream composed of gravel and sand; likely to
shift. Right bank subject to overflow at extremely high stages. Control is a
gravel and boulder riffle 300 feet below the gage. Stage of zero flow defermined
from new gage August 29, 1915, —1.8 feet 4:0.3 foot. '
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ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.1 feet at 9.30
a. m. November 3 (discharge, 13,400 second-feet); minimum stage recorc'sd, 0.43
foot at 8 a. m. September 28 (discharge, 375 second-feet).

1911-1915: Maximum stage recorded,.7.35 feet November 19, 1911 (d‘~charge
not computed; gage washed out on following day); minimum stage recorc'ed, 0.95
,  foot October 30 to November 3, 1911 (discharge, 285 second-feet).

WinTER FLOW.—Stage-discharge relation not affected by ice.

Diversions.—None.

REeaurartoN.—None.

Accuracy.—Results goed. Considerable diurnal fluctuation March to June. .

CooreraTION.—Gage-height record furnished by United States Forest Service and
Portland Railway, Light & Power Co.

Discharge measurements of Cowlitz River at Lewis, Wash., dumng the year ending Sept.

30, 1915.
Gage " Gage
height. Dis- hexzit. Dis-
Date. Made by— Date. Made by—
0ld | New | Charge. ¥ 0ld | Neyr | charge.
gage. | gage. gage. | gage.
Feet. | Feet. | Sec.ft. . | Fecs. | See.-fe.
Oct 2| I. L. Collier........ 1.301L...... afil5 || June 4 1941 b1,280
Apr.'17 | Paulsenand Parker] 2.30 | 2.46 | a1,040 || Aug. 28 885
18 Par r and P: 2,46 264 62,170 29 1.14 6668
June 1| C.G. Paulsen......| 2.02 | 2.14 | 51,530

a Meagured from bridge 150 feet above gage. b Measured from cable 100 feet balow gaze,

Daily discharge, in second-feet, of Cowlite River at Lewis, Wash., for the yea~ ending
Sept. 80, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Auz | Sept.
1,140 | 1,140 628| 500 551,780 | 1,140 | 1,540 | 1,000 | 7| - 600
4,970 |1, 666 | 5851 5557190 1,110 1,400 3,080 | &®| 600
13,400 | 930 666 - 520 | 5,150 | 1,080 | 1,270 | 1,080 | &6 483
11, 500 838 668 520 855 | 3,840 | 1,080 | 1,270 { 1,080 627 483
9,620 707 628 500 590 | 2,530 | 1,000 { 1,300 | 1,000 686 483
7,730 590 628 097 590 | 2,370 | 1,170 { 1,320 920 T 483
, 850 555 590 707 572 | 2,220 | 1,370 1,340 960 &6 424
3,960 | 707| 628 686]| 555 |1, 1,370 { 1,370 | 1,080 | 84| 443
2,070 | 500| es6| 7ov| 555|1,710|1,520{ 1,340 | 928 | 70| 462
1,920 500| 666! 628 555)1,640)1,600] 1,320 776 | 654 434
2,880 556 666 500 555 | 1,680 | 1,480 | 1,300 712 840 407
2,690 555 666 590 555 | 1,710 | 1,220 ] 1,270 683 &7
7190 520| ees| 555 520 1,020 (1,040 L1d0| 7127 600| 390
3,790 | 520 707| 522{1,220 ) 1,580 | 1,040 1,000 | 654 | 654 390
3,030 500 866 488 | 1,920 | 1,510 920 | 1,040 695 683 390
2,220 20| e8| 20! 1,640{1,720] 1,000} 1,000{ 75| 72| 421
1,920 488 628 565 1 1,380 | 1,920 | 1,080 962 776 627 |. 452
1,640 520, 590 500 | 1,380 | 2,220 | 1,480 922 683 654 483
1,510 488{ 590 555|1,260|2,220| 1,220 83| 730| 74| 47
2,530| 472 690 520| 1,200 2220 | 1,170 88| 76| 81| 469
2,370 456 555 520 | 1,230 | 1,710 | 1,040 908 760 74 462
2,070 455 585 520 | 1,260 | 1,380 | 1,040 920 ] ™ 744 457
1,920 ) 455] 555] 500 (1,780 [ 1,260 | 1,040 | 1,120 | 744 | 7ad| 452
1,710 425 538 ﬁg 1,710 | 1,140 t 1,040 966 724 776 448
1,,710| 455| 520 1,440 [ 1,200 | 1170 | s11| 703| em| 443
1,640 488 520 565 | 1,200 | 1,260 | 1,170 776 683 778 424
1,640 472 488 1,080 | 1,260 | 1,270 776 712 708 376
1,580 | 455 488 Lo | 1,380 | 1,370] s 72| e| 375
1,260 455 488 1,260 | 1,580 | 1,420 846 2 [ %] 424
1,260 488 455 1,320 1,260 [ 1,510 920 744 88 462

220 |.L.... 555 | 522 1,380 [.erennn 1,600 |....... 76| 600 |..oo.o.

NoTE.~Discharge ascertained as follows: Oct. 1 to' Nov. 3, from a rating curve well defined between 550
and 1,400 second-feet; Nov. 4 to May 3, Itom arating curve very well defined hetwoen 900 and 2, 4')0 second-
feet; ﬁuy 4 to Sept. 30, from a well-dei ting curve. scharge in ted for lac %

Oct. 1,3-8, 9, 11-12 14 16, 13, 19, 21, 23, Nov 4-8, Dec. 20 27, Jan. 10, 24,.31, Fob. 14 23, 14, 2,
May 3, 9, Tulne 2, 5-7, D11, 13, 1 s-is, 20-21, 24, Jaly 1,9, 15-16, 19, 21, 24-25, 28,
80; Aug. 1-2, 5, 9, 11, 15, 22, Sept 1, 4, 8, 10, 16-17, 19-20, 22-

LY



136 SURFACE WATER SUPPLY, 1915, PART XII—.

Monihly discharge of Cowlitz River at Lewis, Wash., for the year ending Sept. 30, 1915.

[Drainage area, 275 square miles.]}

Discharge in second-feet. Run-off.
. Accu-
Month. Depthin p
Maximum. | Minimum. | Mean. | squae | ZCheson | Totalin |73
N 5 acre-leet. °
e drainage foot:
area.

1,760 588 983 3.57 4,12 60,400 | B
13,400 1,260 3,630 13.2 14.73 216,000 | B
1,140 425 584 2,12 2.4 35,900 | B
707 455 597 2.17 2.50 36,700 | B
707 488 573 2.08 2.17 31,800 | B
1,920 520 1,080 3.75 4.32 63,300 { A
7,190 1,140 2,080 7.56 8.44 124,000 | A,
1,660 920 1,220 4.4 5.12 75,000 § A,
1,540 776 1,000, 3.9 4,42 64,900 | B
1,080 654 809 2.94 3.39 49,700 | B,
883 600 721 2.62 3.02 44,300} B
600 375 451 1.64 1.83 26,800 | B

13,400 375 1,150 | « 4.18 56.50 829,000

COWLITZ RIVER AT MOSSY ROCK, WASH,

LocaTtioN.—In sec. 1, T. 12 N., R. 2 E., at county highway bridgs 1 mile north of
Mossy Rock, in Lewis County, and 2} miles above mouth of Tilton River.

DRrAINAGE AREA.—1,170 square miles (measured on Pl. I, Water-Supply Paper 313).

RECORDS AVAILABLE.—January 1, 1912, to September 30, 1915 (fragmentary).

Gage.—Vertical staff in 3 sections on left bank, 100 feet above bridge; read once a
day to tenths by G. W. Jerrells. Prior to Beptember 18, 1913, a chain gage on the
bridge, at a different datum.

D1scHARGE MEASUREMENTS.—Made from highway bridge.

CHANNEL AND coNTROL.—Channel above and below gage iz a deep canyon with
almost vertical walls. Control is a broad rifle 450 feet below gge; composed of
sand, gravel, and boulders; shifting at high stages. Stage of zero flow, about
gage height, —0.9 foot.

ExTREMES OF DIscHARGE.—Maximum stage recorded during year, 12.0 feet at 8 a.
m. April 8 (discharge, 17,900 second-féet); minimum stage revorded, 1.45 feet
September 30 (discharge, 862 second-feet).

1912-1915: Maximum stage recorded, 18 -0 feet January 7 to 8, 1914 (dmcharge
30,300 second-feet); minimum stage recorded Sentembar 30, 1915,

WiNTER FLOW.—Stage-dischaige relation not affected by ice.

Drversions.—None.

REGULATION ~None.

Accuracy. ——Stage-dmcha.rge relation wag: clnmged dunng high water of April 8, 1915.
Gage-height record prior to April, 1915, not very reliable. Practically no diurnal
fluctuations. Results October to March fa.ir; April to Septemb-r, excellent.

3

Discharge measurements of Cowlitz River at Mosty Rock, Wash., durira the year ending
Sept. 30, 1915.

Date. Made by— rons® | chamge, | Date- | © Madeby— roge |
Feet, | Séeft.

Msy 21 Sept. 1|C. G, Paulsen.......... 2.02| 1,30
2 30 | AL H. Tustlo. .. 11111 L4s | ‘sz

June 1
July 8

g
-
"
3
2
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Daily discharge, in second-feet, of Cowlitz River at Mossy Rock, Wash., for the yew ending
Sept. 30, 1915. .

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Ave. | Bept
1,320 [ 1,520 | 1,970 | 3,790 | 8,140 | 4,430 | 2,330 | 1,730 | 1,300
1,220 | 1,630 | 1,970 |10,500 | 3,140 | 4,200 | 2,460 | 1,730 | 1,300
1,220 | 1,740 | 1,970 {17,900 | 3,000 | 3,920 | 2,460 | 1,730 | 1,220
1,220 | 1,860 | 1,970 13,400 | 3,200 { 3,760 | 2,460 | 1,730 | 1,130
1,320 | 1,970.] 1,860 | 8,560 | 3,600 | 3,600 | 2,460 | 1,730 | 1,130
1,320 | 1,970 | 1,740 | 7,110 | 3,760 | 3,600 | 2,330 | 1,730 | 1,130
1,520 | 2,090 { 1,740 | 7,470 | 3,920 | 3,760 | 2,330 | 1,730 | 1,050
1,860 | 2,090 | 1,740 | 7,110 | 3,920 | 3,760 | 2,210 | 1,730 | 1,050
1,860 | 2,210 | 1,740 | 6,390 | 3,020 | 3,200 | 2,210 | 1,610 | 1,050
1,860 | 2,210 | 1,740 | 6,030 | 3,920 | 3,600 | 2,090 | 1,610 975
1,070 | 2,090 | 1, 5,670 | 3,902 | 2,860 | 1,970 { 1,610 975
2,000 | 1,970 | 1,970 | 5,670 | 3,920 | 2,720 | 1,970 { 1,610 975
2,210 | 1,970 | 1,070 | 5,670 | 3,920 | 2,590 | 1,970 | 1,500 { 1,050
2,460 | 1,970 | 2,210 { 5,670 | 3,920 | 2,590 | 1,850 { 1,500 975
2460 | 1,070 | 2; 5,670 | 3,920 | 2,590 | 1,850 | 1,500 975
2,210 | 1,970 | 3,160 | 5,670 | 3,920 | 2,720 | 1,730 | 1,500 900
2,000 | 1,070 | 3,790 | 5,670 | 3,920 | 2,500 ) 1,850 | 1,500 | 900
1,970 | 1,860 | 3,310 | 5,490 | 3,600 | 2,460 f 1,850 | 1,500 | 900
1,970 | 1,740 | 3,010 | 5,130 | 3,440 | 2,330 | 1,850 | 1,500 { 975
1,970 | 1,740 | 2,460 | 4,780 | 3,600 | 2,500 | 1,850 | 1,400 | 975
1,970 | 1,740 | 2,210 | 4,260 | 3,600 | 2,460 | 1,850 | 1,400 975
1,970 | 1,740 | 2, 4,090 | 3,440 | 2,210 | 1,850 | 1,400 975
1,860 | 1,740 | 2,460 | 3,020 | 3,290 | 2,210 | 1,850 | 1,400 975
1,860 | 1,860 | 2,730 | 3,920 | 3,000 | 2,330 | 1,850 | 1,400 975
1,740 | 1,070 | 3,010 | 3,920 | 3,000 | 2,460 | 1,850 | 1,400 | 900
1,740 | 1,970 | 3,310 | 3,760 | 3,290 | 2,330 | 1,730 | 1,400
1,630 | 1,970 { 3,310 | 3,600 | 3,290 | 2,210 | 1,850 { 1,400 975
1,630 | 1,970 | 3,310 | 3,440 | 5,670 | 2,210 | 1,610 | 1,400 975
1,520 3,310 | 3,290 | 6,750 | 2,210 | 1,610 | 1,400 975
1,520 3,200 | 5,670 | 2,210 | 1,730 | 1,400 862
1,520 470 (.. ... 4,780 |.......| 1,730 | 1,400 |... ...

Norg.—Discharge determined as follows: Oct. 1 to Apr. 2, from rating curve fairly welt defined up to 7,000
second-feet; Apr. 3 to Sept. 30, from well-defined curve, ’ . ’

Monthly discharge of Cowlitz River at Mossy Rock, Wash., for the year ending Sept. 30,1915,
[Drainage area, 1,170 square miles.]

Discharge in second-feet. Run-off.
Accu-
Month. Depth in
Per in racy.
: : cheson | Totalin
Maximum. | Minimum. | Mean, ‘sg:l;alérfa drainsge | acrediot.
area.

8, 1,140 2,970 2.51 2.89 181.000 | B.
16,100 3,630 | 8440 7.21 8.04 .000 | C.
3,310 1,320 1,790 1.53 1,76 110 000 | C.
2,460 1,220 1,780 | 1.52 1751 109 000 | C.
2,210 1,520 910 1.63 1.70 | 106,000 | C.
3, L740 | 2510  2.15 2.48| 154,000 | C.
17,900 3,290 6,030 5.15 5,76 359 000 | B.
6,750 3,000 3,850 3.29 3.79 237,000 | A.
4,430 2,210 2,900| 2.48 2.77| 173000 | A.
2,460 1,610 1,990 170 1.96 122,000 | A.
1,730 1,400 1,530 1.31 1.51 94.100 | A,
1,300 862 1,010 . 864 .96 60 100 | A.

17,900 862 3,050 2.61 85.36 | 2,210,000

CLEAR FORK NEAR LEWIS, WASH.

Locarion.—In gec. 29, T. 14 N., R. 10 E., above Yakima trail bridge, 1 000 f2et above
mouth, and about 7 miles northeast of Lewis, in Lewis County.

DraiNAGE AREA.—48 square miles (measured on Pl. I, Water-Supply Paper 313).

REecorDps AvAILABLE.—August 20, 1907, to September 20, 1915.

Gage.—Vertical staff on right bank, 350 feet above Yakima trail bridge. Gage washed
out several times prior to 1912, but replaced at same site and approximately same
datum. Relation of present datum to that maintained prior to 1912 somewhat un-
certain. Gage read to hundredths twice a week by J. L. Jennings,
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DiScHARGE MEASUREMENTS.—Made from cable at gage or by wading.

CHANNEL AND CONTROL.—Bed composed of gravel and boulders, shifting during floods.
One channel at all stages. Stage of zero flow determined Septem©er 9, 1913, as at
gage height —1.0 foot, £0.1 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.3 feet at 11.50
a. m., November 3 (discharge, 1, 320 second-feet); minimum stag> recorded, 1.16
feetat 11.15 a. m., September 28 (discharge, 43 second-feet).

1907-1915: Maximum stage recorded, 7.3 feet November 23, 1909 (discharge,
2,530 second-feet); minimum stage recorded September 28, 1915.

WiNTER FLOW.—Stage-discharge relation probably not affected by ice; open-channel
rating assumed applicable.

Diversions.—None.

RecuratioN.—None.

Accuracy.—Results excellent. Considerable diurnal fluctuation March to June.

CooprerATION.—Gage height record furnished by Portland Railway, Livht & Power Co.

Discharge measurements of Clear Fork near Lewis, Wash., during the year ending Sept.

30, 1915.
Gage ‘ Gage
heigait. Dis- height. D
Date. Made by— charge, || Dste- Made by— charf:e‘
0ld | New 0ld | New
gage. | gage. gage. | gage.
Feet, | Feet. | Sec.ft. ) Feel. | Feet, | Sec.-ft,
Oct. 3| I L. Collier....... 0.95|...... ai09 || June 3| C. G. Paulsen...... 1.53 | 2.21 196
Apr. 16 | G. L. Parker......} 1.86 | 2.51 a256 || Aug. 281..... L+ [ TN i 1.26 51
e 18 | Paulsenand Parker| 2.11 | 2.76 321 . :

e Measured by wading 500 feet below gage.

Daily discharge, in second-feet, of Clear Fork near Lewis, Wash., for the years ending
Sept. 30, 1914-15.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

1913-14
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Discharge measurements of Clear Fork near Lewis, Wash., during the year em’mg Sept.
80, 1915—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Bept.

1 1914-15.

Nore.—Discharge ascertained from well-defined rati 1rves g plwable Oct. 1, 1913, to Jn. 4, 1914;
Jan. 5, 1914 io May 24, 1915; and May 25 to Begg 30, 19 5 de ons given only for days on Which
39§e wasread. Data for the Yyear ending Sept 19i4, revised since publioauon in Water-Supply Paper

COAL CREEE AT MOUTEH, NEAR LEWIS, WASH.

Location.—In sec. 6, T. 13 N, R. 10 ‘E., at Yakima trail bridge, half a mile above
the mouth and about 4 miles northeast of Tewis, in Lewis County.

DRAINAGE AREA.—Approximately 10 square miles {measured on Pl. I, Water-Supply
Paper 313).

Recorps AvamiasLe.—November 6, 1910, to January 20, 1913, and April 13, 1913,
to September 30, 1915, when station was discontinued.

Gace.—Vertical staff, 0 to 8.0 feet, nailed to large stump on left bank 10 feet above
the Yakima trail bridge, read to hundredihs itwo and three times s week by
J. L. Jenningg.

DrscHARGE MEASUREMENTS.—Made by wading near gage and from Yakima trail
bridge.

- CHANNEL AND CONTROL.—Omne channel at all stages; bed composed of large boulders
mixed with gravel and sand; not subject to shifting. Stage of zero flow gage
height —0.1 foot +-0.2, as determined October 3, 1914, and August 28, 1015.

EXTREMES OF DIECHARGE,—Maximum stage recorded during year, 3.0 feet Movember
3 (discharge, 404 second-feet); minimum stage recorded, 0.55 foot Ssptember
11, 25, 28 (discharge, 3.8 second-feet).

1910-1915: Maximum stage recorded, 3.6 feet November 19, 1911 (cischarge,
580 second-feet); minimum stage recorded, 0.5 foot September 8, 1911 (cischarge,
3.0 second-feet).

.
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WINTER FLOW.—Stage-discharge relation probably not affected by i~e; open-channel,
rating curve assumed applicable.

Diversions.—None.

RecuLaTioNn.—None. :

Accuracy —Record of daily discharge excellent; but accuracy of monthly means
impaired by incompleteness of gage-height record.

CooreraTION.—Gage-height record furnished by Valley Development Co.

Discharge measurements of Coal Creck at mouth, near Leuns, Wash., during the year
ending Sept. 30, 1915.

Date. Made by— hgig S ch]s)i?ge. Date. Made by— hg’éﬁ%_ ch]::sg-e.
Feet, Soc.-ft Feet Sec. -ﬂ
Oct. 3] I. L, Collis 0.82 2.4 |l June 4| C. G, Paulsen.. 1.22
Apr. 17 | C. G. Pa 1.53 49 6 || Aug. 28 |..... do .59 4.0

Dazly dasdzarge, in second-feet, of Coal Creek at mouth, near Lewis, V'ash., for the years
nding Sept. 30, 1911-1915.

Day. Nov. | Dec. | Jan. | Feb. | Mar. | Apr. [ May. | June. | July. | Aug. | Sept.
1910-11.

a-- 40 21 19 85 70 50 214 50 10 3.8
97 241 17 85 70 70 189 50| 10 4.5
97 24 17 85 56 78 189 56| 10 4.5
97 26| 17 12 45 97 701 10 4.5
78 261 15 12 40 97 70 56| 10 7.0
62 36| 15 12 32 78 70 56 8.6 5.8
78 501 13 13 29 62 78| .50 8.5 5.8
62 45| 13 13 29 62 ki) 40 8.5 3.0
50 401 13 13 29 56 78 32 7.0]1.......
40| - 32| 13 13 29, 45 g 32 7.0 15
40 32| 13 13 26]. 40| 202 21 7.04.......
36 291 12 12 24 45 214 2 7.0 8.5
29 24| 12 12 21 45 189 29 7.0 |c.e....
29 19 12 12 21 40 1. 165 29 7.0 10
26 191 12 17 21 45 130 29 7.0 [c......
29 19 10 24 24 78] us 8] 70| 40
26 21] 10 10 21 i3 97 7.01.......
26 211 10 40 26 97 78 21 5.8 36
29 24| 10 40 26 88 70 19 5.8 .......
26 21| 10 56 26 70 56 9] 70| 24
26 191 10 70 32 78 62 17 7.0 ).t
24 17| 10 78 40 97 70 171 6.8( 19
40 17| 10 |108 40 78 50 131 58 .......
56 171 10 88 70 70 40 15 4.5 13
50 15| 10 62 56 36 13 4.5 |eennqan
40 15| 10 56 50 45 13| 45| 13
40 13 85| 70 50 70 13 4.5 |.......
32 13 8.5( 32 56 62 12 4.5 12
29 N 33 70 50 121 3.8/(.......
32 37 Jeenenns 36 18 50 12 4.5 10
29 19)....... 50 18 1....... 10 4.5 ...,
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Daily discharge, in se%eet, of Coal Creek at mouth, near Lewis, Wash., for the years
ing Sept. 30, 1911-1915—Continued.

Day.

Oct.

Nov.

Dec.

Jan.

Feb.

Mar.

Apr.

May. | June. | July.

1911-12,

Day.

1912-13.
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Daily discharge, in second-feet, of Coal Creek at mouth, near Lewis, Wach., for the years
ing Sept 30, 1911-1915—Continued.

.

Day. Oct. | Nov. | Dec, | Jan. | Feb. | Mar. | Apr. | May. | June.| Jv1y. | Aug. | Sept.

1913-14.

venanss

seeanes

17

.as -

Nors.—~Discharge ascertained from well-defined rating curve eable fou' entire od; vuum.ly
for days on which gage was read. All discharge recor ng W:Epu peﬂ &
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Monthly discharge of Coal Creek at mouth, near Lewis, Wash., for the years ending
Sept. 30, 1911-1915.

dislgﬁge Runoff | Pheow T |,
Month, (totalin |50 Month, (totalir |00
second- racy. N in second- racy.
an‘,h acre-feet). Toot. acre-feet),
1910-11. 1913 )
100 4,9600) A. June..........oioaall 191 11,400 | B,
45,0 2,770 | A, July..... 80.5 4,950 | B.
23.6 1,450 { A. August.... 15.8 972 | B,
é%.é 2% ﬁ., Beptember. . i1 660 | B.
3 3 .
42.2 2,510 | A. 191314,
7.7 4410 | A, Y SO 38.4 2,300 | B.
100 5,950 | A. November.. 46.2 2,750 | B.
2.9 1,780 | A. December..... 27.0 1,660 | B.
6.81 419 | B. January... 88.1 5,42 | B.
14.6 869 | B. February 24.4 1,360 | B.
arch......... 69.5 4,270 | B.
.......... 27,800 April. 94.9 5,650 | C. |
ay.. 99.3 6,110 | C.
June. 63.8 3,8 | C.
614 | B. July_.... 16.9 1,00 | C.
6,130 | B. August.... 7.06 4241 C.
2,200 | B. September. . 9.76 5811 C.
2T | B Th 4.9 35,400
y . @ Jear....... 3
1,110 | B.
1,080 | B. 1914-15,
7,990 | B. 24.8 1,52 | C.
8,150 | B. 124 7,380 | C.
1,680 | B. 18.1 1,110 | C.
756 | B. 20.3 1,250 | C.
1,140 | B. 14.6 81| C.
28.7 1,760 | C.
41,700 7.6 4,260 | C.
31.2 1,920 | B.
19.1 1,140 | C.
769 | B. 11.3 695 1 C.
3,1%0 | B. 7.00 420 | C.
1,840 | B. 4.31 2ra | C.
2,580 | B.
4,940 | B. 311 22,500
| 10,300 | B.

NoTE,—Monthly mean discharge obtained by interpolating discharge for all days when gage was not
read. Acouracy of monthly means depends largely upon frequency of gage readings.

LAKE CREEK AT QUTLET OF PACEWOOD LAKE, NEAR LEWIS, WASH.
Location.—In sec. 21, T. 13 N., R. 10 E., at outlet of Packwood Lake, b miles east

of Lewis, in Lewis County.

DRAINAGE AREA.—About 18 square miles (measured on PL I, ‘Water-Supply- Paper

313).

RECORDS AVAILABLE.—September 2, 1911, to September 30, 1915.
Gaae.—Vertical staff spiked to cedar tree on right bank, 32 feet upstream frcm weir
and 500 feet below outlet. Zero of gage set at same elevation as weir crest; read
twice a day, to hundredths, by J. L. Jennings.

Dis¢HARGE MEASUREMENTS.—Made by wading 5 feet above weir crest.

CHANNEL AND CONTROL.—A rectangular weir 19.94 feet long with a crest 1 inch wide
forms control. Overflow occurs at gage height 4.4 feet.
ExTREMES OF DISCHARGE.—Maximum stage recorded during the year, 2.20 feet
November 14 (discharge, 247 second-feet); minimum stage recorded, 0.48 foot
February 26 to March 8 (discharge, 33 second-feet). ‘
1911-1915: Maximum stage recorded, 3.26 feet at 6 p. m. June 3, 1913, and

6 a. m. June 4, 1913 (dischatge, 465 second-feet); minimum stage rocorded Febru—

ary 26 to March 3, 1915.
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WinTeR FLOW.—Stage-discharge relation not affected by ice.
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Diversions.—None.
REecuraTioN.—None.
Accuracy.—Results excellent except for short periods when thers may have been a

small amount of leakage under weir. Practically no diurnal fuctuation.
CoorerATION.—Gage-height record furnished by Portland Railway, Light & Power

Co.
Discharge measurements of Lake Creek at outlet of Packwood Lake, near Lewis, Wash.,
during the year ending Sept. 30, 1915.
. Gage Dis- - Gage | Dis-
Date. Made by hei%%lt. harge, || Date. Made by: height, | charge.
Feet. | Sec.-fi. Feet, | Sec.ft.
Oct. 5| I L. Collier............ 0.72 53 || Aug. 27 | Paulsen and Jennings..] 0.83 64
Apr. 15 | Parker and Paulsen....] 1.07 84 30 | C. G. Paulsen.......... .90 66
June 2| C. G, Paulsen.......... 1. 114
Daily discharge, in second-feet, of Lake Creek at outlet of Packwood Lake, near Lewis, Wash.,
Jor the year ending Sept. 30, 1915.
Day. Oct. | Nov. | Dec. | Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
78 47 37 33 48 68| 117 99 78 64
78 45 37 33 64 68| 11| 105 78 64
73 47 36 33 88 68| 105| 111 78 64
68 46 36 34| 105 68 99| 11 78 64
68 45 36 34| 105 68| 105| 11| 73 59
68| 45 36 34| 105 e8| 1) 1 73 59
64 45 36 34! 105 73] n7l 11 73 56
[ 45 36 34 9 78 1n7 m 68 57
59 44 34 33 99 g| um| 1 68 59
59 45 34 a3 88 94 99 90 68 56
57 45 34 33 88 94 94 88 68 54
55 45 34 33 88 88 88 88 68 56
54 45 35 33 88 88 83 83 64 54
54 45 34 34 88 83 83 78 63 50
53 45 33 37 88 78 88 <] 64 50
5271 4 33 40 83 78 88 83 68 50
50 42 34 40 83 78 83 88 68 50
50 42 34 42 87 78 88 & 64 49
50 42 34 42 94 88 88 & 68 48
48 4 3¢ 42 94 88 88 83 68 48
47 40| 33 42| 9% ] 88 88 68 4
46 39 33 12 88 83 88 88 68 47
46 39 33 43 83 8B .8 88 68 45
46 38 33 43 83 83 94 83 68 44
46 38 33 42 78 83 94 8 68 4
46 37 33 42 78 88 88 8 68 43
47 37 33 3 73 88 88 78 68 42
47 37 33 42 73 95 88 78 68 42
47 36 |....... 42 73 102 88 73 68 40
47 36 [....... “ 78| 110 4| .78 68 39
46 37 [ceeenn- M ..., 17 [eeenns 78 68 |.ucuunn

Nore,—~Discharge determined from a rating curve well defined between 50 and 250 feet.
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Monthly discharge of Lake Creek at outlet of Packwood Lake, near Lewis, Wash , Jor the
year ending Sept. 30, 1915.

Discharge i seoondlet. | g ||
Month, (totali*u racy.
Maximum. | Minimum. | Mesn, | 8cre-foe%).
83 50 6.9 3,980 | A,
27 78| 187 £150 | A
78 46| 5.3 3400 | A,
47 36| 421 2590 | Al
37 33| 343 1,900 | A,
44 33 38.0 2,340 | A,
105 48 86.1 5,120 | A,
17 68| &8 5'150.| A
117 | 9.5 5,680 | A:
u 73] 90.9 5,590 | B.
78 6| 69.4 o | A
64 o 5u4 8,000 | B.
27 8| 70.7| 51,200

LAKE CREEK AT MOUTH, NEAR LEWIS, WASH.

Location.—In sec. 11, T. 13 N., R. 9 E. Willamette meridian, a quarter o¢ a mile
above mouth, below Yakima trail bridge, and two miles northeast of Lewis, in
Lewis County. '

DrAINAGE AREA.—About 26 square miles (measured on Pl. I, Water-Supply Paper
313).

RECORDS AVAILABLE.—August 21, 1907, to January 22, 1913, and March 11, 1913, to
September 30, 1915, when the station was discontinued.

Gage.—Vertical staff gage, 0 to 8.0 feet, on right bank, a quarter of a mile below
Yakima trail bridge. Gage read to hundredths twice a week October 1 to Novem-
ber 14, December 26 to January 23, April 24 to September 30, and once daily
November 17 to December 22 and January 25 to April 18, by J. L. Jennings.

DiscHARGE MEASUREMENTS.—Made from cable at gage or by wading.

CHANNEL AND CONTROL.—Large boulders; probably permanent. One chennel at
all stages. Stage of zero flow determined October 4, 1914, gage height —1.0 foot
+0.2.

EXTREMES OF DISCHARGE —Maxunum stage recorded during year, 1.7 feet at 8.30
a. m. Navember 14 (discharge, 358 second-feet); minimum stage record-d, 0.25
foot February 28 (discharge, 40 second-feet).

1907-1915: Maximum stage recorded, 4.00 feet March 15 and 16, 1908 (dixharge,
1,440 second-feet); minimum stage recorded, 0.20 foot from September 8 to 19
1910, and October 30 to November 3, 1911 (discharge, 36 second-feet).

WINTER FLOW.—Stage-discharge relation probably not affected by ice; open-clmnnel
rating curve assumed applicable.

Diversions.—None.

REegurLaTions.—None.

AOCURACY —Results good.

chha:rge mmumwwnts of Lake Creek at mouth, near Lewts, Wash., during the year ending
Sept. 30, 1015. )

Date. Madeby— ' |poage | b || Date. Made by— hone | e,
Feet. | Sec.-ft. . Feet. | Sec.-ft.

Oct, 4|1 L.Collier............ 0.50 62 || June 41 C. G, Paulsen.......... 0.88 111
Apr. 17 | Parker and Paulsen. . .82 106 || Aug. 28 |..... [ 1 TN .58 68

19415°—18—wse 4i4———10
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Daily d'wcharge, in second-feet, of Lake Creek at mouth, near Lewis Wash., for the year
ending Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
62 150 94 58 51 40 71 82 170 115 84 70
62 225 90 60 48 43 80 81 145 122 83 69
62 290 87 60 54 42 138 80 125 127 82 68
60| 330 77 60 54 46| 18 80| 108| 127 80 67
59| 330 78 60 54 471 198 80| 14| 127 80 65
58 275 75 62 55 51 198 80 130 127 80 63
58 227 72 65 ‘54 198 83 140 127 80 62
60 197 66 67 51 47 198 85 140 127 80 63
63 170 67 68 51 47 184 93 131 1 80 65
66| 145 65 65 52 49| 184} 104| 122 110 80 68
72 195 65 63 51 48 170 106 112 100 77 70
ik 250 66 60 49 47 1 103 102 100 72 67
85 305 64 60 49 47 150 98 90 94 72 a3
85 358 62 59 48 60 150 94 90 85 72 59
85 315 60 58 57 150 90 100 86 71 56
85 270 56 58 47 60 131 89 100 87 71 54
85| 227 56 57 47 60| 106 83| 100 88 70 53
85 198 54 56 47 62 110 88 9 88 70 52

112 184 60 56 60 140 112 99 88 71 51

12| 170 54 55 47 60! 140) 112 97 88 72 50

135 158 47 54 47 61 140 112 97 20 72 49

120 148 51 52 47 62 128 112 b1t 290 71 51

105 138 52 51 47 122 97 20 71 52

134 54 53 44 62 122 91 103 88 70 53

92 127 55 56 43 61 117 88 103 87 70 54

84| 118 56 53 42 60| 109 94 99 86 70 52

72 115 54 56 43 58 104 102 99 85 71 51

72 112 52 56 40 93 112 99 82 71 51

72 102 51 54 57 93 127 99 80 71 50

72 95 53 51 1. 62 87 145 106 83 72 49

85 1....... 56 51 65 |....... 170 |....... 85 72 [eeenens

Norte.—Discharge ascertained from a rating curve wel 11 tween and 80 spoond-feet. :&e
read about twice a week Oct. 1 to Nov. 16, Dec, 23 t. 30, Gage read d:

T. 191;0
Nov. 17 to Dec, 22 and Jan. 25 to Apr 18, exoept the nowmgaays Np zg Dec, 8, 13. 14, 20; May,
7 21, 28; Apr. 11, 14, and 15. Discharge Per ga‘fe was not btaired by hydromphio.
parison with'record of Lake Creek at outlet of Packw Lake, near La )

Monihly discharge of Lake Creek at mouth, near Lewis Wash., for the yea* ending Sept. 30,

1915.
D i feet.
ischarge in second-feet. Run-off rcon
Month. (total in racy.
Maximum. | Minimum. | Mean, | #cre-feet).
135 80.5 4,950 | 'B.
358 202 12,000 | B.
94 47 62,9 3,870 | B.
68 51 57.9 8,560 | B.
55 48.5 2,600 | B.
65 54.6 8,360 | B.
198 71 139 8,270 | B.
170 80 990.2 . 8,100 | B.
170 % 110 6,550 | B.
127 80 -99.5 6,120 | B.
84 70 '74.5 4,580 | B.
0 49} 882 ,460 | B.
353 40 90.5 65, 500
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ROGUE RIVER BASIN.
ROGUE RIVER BELOW PROSPECT, OREG.

Locarron.—In sec. 6, T. 33 8., R. 3 E., at Prospect power plant of California~-Oregon
Power Co., 2 miles below Prospect, and about 47 miles northeast of Medford; a
mile below the mouth of Mill Creek and 2 miles above Middle Fork. .

Dramvaee ares.—Not measured.

RECORDS AvAmLABLE.—August 3, 1913, to September 30, 1915.

Gaae,—Vertical staff on right bank about 100 feet above power house. Rm.d twice
daily to hundredths by Charles A. Lower.

DiscEARGE MEASUREMENTS.—Made from cable about 500 feet above gage.

CHANNEL AND coNTROL.—Control of large boulders; practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.9 feet March 20
(discharge, 2,870 second-feet; total, including estimated discharge of flume, 3,040
second-feet); minimum  stage recorded, 2.3 feet September 30 (dischsrge, 400
second-feet; total, including flume, 457 second-feet).

1913-1915: Maximum stage recorded, 5.0 feet at noon April 15, 1914 (dJscharge
3,000 second-feet; total, including estimated discharge of flume, 8,120 second-
feet); minimum stage recorded was that of 1915.

Winter rLow.—Stage-discharge relation not affected by ice.

Drversions.—The California-Oregon Power Co.’s flume diverts around this statmn,
a record is kept of this diversion. (See p. 151.)

REeguLaTION,—None.

Accuracy.—Results good.

The following discharge measurement ‘was made by P. V. Hodges:
September 21, 1915: Gage height, 2.35 {feet; discharge, 419 second-feet.

Daily discharge, in second-feet, of Rogue River below Prospect, Oreg., for the years ending
Sept. 30, 1913-1915.

Day. Aug. | Sept. Day. Aug. | Sept. Day. Aug. | Bept.
1
1912-13. 1912-13, 1912-13,

S DO 5950 11... .. 665 560 || 21.. 630 532
2. 560 630 560 630 532
3. 780 630 560 595 506
4.. 665 630 59% 532
5.. 630 630 560 595 532
6 595 630 560 598 532
7 560 630 560 508 532
8.. 560 630 560 59K 560

R 560 630 560 595 595
10 560 630 560 ggg 560
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Daily discharge, in second-feet, of Roéue River below Prospect, Oreg., for the years ending
Sept. 30, 1918-1915—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1913-14.

532 700|1,740| 860/ 2,250 | 1,100 | 1,520 | 1,300 560 | 505
560 [ 740 2,020| 860|202 1,100| 1,580 | 1,250 | 740| 560 | 505
532 v700|1,600| 820)1,600|1,150| 1,600 | 1,150 | 820| 532 505
532| 665]1,580 | 820 1,600 | 1,470 | 1,690 | 1,150 | 700 | 532 505
8201 665(1,680| 780 (2,020 (1,740 [ 1,580 | 1,150 | 700 | 532 505

¢l 'y 2 $]
fozo 665 | 1,580 740 | 2,020 | 1,640 | 1,580 | 1,160 | 630 | 532 505
;580 | 6651 1,800 700|2,020]1,580 | 1,580 {1,250 | 665] 53| 505
1,150 | 6651 1,800 700|2,020 1,580 | 1,640 | 1,300 | 665 | 532 630
950 665 | 1,580 700 | 2,020 | 1,740 | 1,580 | 1,250 700 505 560
905 665 { 1,420 780 | 2,020 | 2,020 | 1,580 | 1,150 630 506 582

' £ ¢ td 3 ?
1,100 | 630]1,250| 820 2,020 1,910 1,580 | 1,150 | 630 | 505 505
860 630 { 1,150 820 1 2,130 | 1,800 | 1,580 | 1,250 630 5056 506
1,050 |- 630 | 1,150 860 1 2,130 | 2,020 | 1,740 | 1,150 630 505 506
1,100 | 630|1,150| 820 2,020 |2,250{1,800 | 1,150 | 30| 505 505
860] 630 (1,060 | 820(1,910/ 2,740 | 1,800 | 1,150 { 585 | 505 665
630 630 | 1,050 820 [ 1,910 | 2,490 § 1,690 | 1,050 595 505 860
630 665 | 1,000 860 12,020 { 2,130 { 1,600 | 1,000 505 505 1 1,050
665| 6301 '950| 9501 2,020|2,020]1,580| 950! 595| 505 780
665 630 860|1,050 2,02 202]1,520| 90{ 55| 505 700
665( 630 860(1,0502,020}2,020{1,520{ 860| 595] 506 780
630] 630| 950 1,150 | 2,020 | 2,020 ] 1,600] s60| 595| 505 630
595] 63011,360| 1,150 | 2,020 { 1,800 ] 1,580 | 860 | 595| 505 560
700 | 630 1,250 | 1,100 | 2,020 | 1,800 | 1,580 | 82| 560 505| 532
740 | 630 | 1,360 | 1,100 | 1,910 | 1,740 | 1,580 | 1,150 | 560 505 532
740 | 630 1,360 (1,580 1, 1,640 { 1,800 | "950| 5607 505 505
1,100 | 630 | 1,470 | 1,470 1,580 | 1,580 | 1,470 | 95| 560| 505 560
1,150 | 630 (1,250 | 1,470 | 1,470 1 1,520 | 1,420 86| 560| 505 532
820| 630 1,150 | 2,250 { 1,360 | 1,420 1,860 | 78| 566] 5056 506
950 | 560 1,060 |.......| 1,250 | 1,360 | 1,250 | 7er| 60| 505 505
8601 951,050 f.......{ 1,900 { 1,360 11,250 | 780| 560 505 505
....... 1,580 | 950 |e.....of 1,180 .......] 1,350 |.....0u] 86O 506 |.......
700 [ 505] 505|1,470| 740 1,580 | 1,150 | 1,300 | 560.] 465 430
740 | 5051 805(1,360} 7401 1,800 1,050 { 1,300 % 465 430
700| 505] 505]1,250( 740 2,020 1,050 1,150 465 430
630} 505| 595| 950 740 1,800 | 1,000 | 1,150] 560 | 465 430
595| 505| 560| 860 740| 1,640 ‘950 | L10n| B60| 485) 430
630 | 505: 560 1,580 | 1,000 | 1,050 { 560 | 465 430
595 505 560 1,580 950 | 1,050 665 465 430
560 505 665 1,520 { 1,050 950 560 465 430
560 | 506| 630 1,360 [ 1,100 | 860 | 630| 466 430
560 ; 505 595 1,470 (1,200 | 860 | 560 465|. 430
560 | 5061 | 560 1,580 | 1,150 | Q0% | 532 | 4656 430
560 | 505 560 1,740 1 1,150 | 86n| 532 465 430
700 | 485 560 1,800 {1,350 | 78"{ 532( 465 430
630 | 465| 630 1,580 | 1,200 i 832 448 430
465 | 560 1,470 | 1,200 | 78| ‘505) 448 430
560 | 505 632 1,580 1,050 78| B505| 448 415
b60| 465| 505 1,640 [ 1,160 | 74n| 08| 4481 430
560 | 4651 632 1,600 | 1,580 70°{ 505( 448 430
560 | 485| 532 1,800 | 1,640 | 700} b605| 430 430
560 | 505| 560 1,800 | 1,420 | 667 | 485| 430 415
560 | 465 | 832 1,600 | 1,470 63n{ - 485 ] 430 415
532 505 505 1,520 | 1,360 g; 485 430 430
532 6G5] 405 1,420 | 1,360 485 | 4301 430
505| &s05] 505 1,300 | 1,800 | e3n| 485| 430| 430
52| 605| 560 1,250 | 1,690 | 630 | 485| 465 415
505| 560 505 1,300 | 1,600 | 63n| 4857 430 415
505 506 505 1,360 | 1,640 59K 465 430 415
532 505 532 1,360 | 1,740 595 485 430 415
5321 505 560 1,420} 1,580 | 560 | 465| 430 415
505 505 595 1,250 | 1,470 860 485 430 400
....... 505 630 eeenneaf 1,360 {o..an.. 485 430 {cuienen

Note.~Discharge determined from rating curve well defined between 400 and 3,000 second-feet, by meas-
urements mwade i 1016 and 1917,
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Monthly discharge of Rogué River below Prospect, Oreg., for the years ending Sept. 30,

1913-1915.
Discharge in second-feet.
: Run-off -
Month. Kiver. (total 1> [£o0m
Canal | Mean | 8cre-feef).
mean, total.

Maximum, [Minimum, | Mean. \
August3-31......cooeiennnn. 740 595 635 120 755 43,400 | B.
September............ o010 780 505 569 120 689 41,09 | B.

1,250 532 602 120 o7 44,4 | B,
2,020 532 870 120 990 58,900 | B.
1,580 560 674 120 794 48,890 | B.
2,020 860 1,310 120 1,430 87,900 | B.
2,250 700 996 1200 1,120 62,200 | B.
2,250 1,150 [ 1,860 120 1,980 | 122,000 | B.
2,740 1,100 1,760 120 18807 112,000 | B.
1,800 1,250 1,570 120 1,600 104,000 | B.
1,300 780 | 1,050 130 1180 70,200 | B.
820 560 24 130 754 46,490 | B.
560 505 514 130 644 39,600 | B.
1,050 505 583 130 713 42,4% | B.
2,740 505 | 1,030 2| 1,150 839,00

2,250 505 5 130 858 52,80 | B.
740 505 130 707 42, B.
560 465 499 140 639 39,30 | B.
665 505 140 693 42,600 | B.
1,470 595 791 150 941 52,370 | B.
1,800 665 | 1,150 70| 1,320 81,2%0 | B.
2,020 1,250 | 1,560 70| 1730| 103,00 B
1,800 950 | 1,300 170| 1,470 90,470 | B.
1,300 560 818 165 983 58,570 | B.
665 465 523 163 686 42,29 | B.
465 130 449 162 611 37,60 | B.
430 400 425 153 578 34,470 | B.
2,250 | 40 | 781 l 154 ! 935 | 676,00

ROGUE RIVER NEAR TOLO, OREG.

LocatroN.—Insec. 18, T. 36 8., R. 2 W, at Raygold, just below dam and power house
of the California-Oregon Power Co., 11 miles below Tolo, 7 miles above Go'd Hill,
half a mile below mouth of Bear Creek.

DRAINAGE AREA.—2,020 square miles.

RECORDS AvAILABLE.—August 30, 1905, to September 30, 1915,

Gace.—Friez water-stage recorder referred to vertical staff bolted to concrete pier of
bridge near right bank. Gage reader, F. H. Farrar.

DISCHARGE MEASUREMENTS.—Made from cable 300 feet below gage.

CHANNEL AND CONTROL.—Rock and boulders; practically permanent. One channel
at all stages.

EXTREMES OF DISCHARGE,—Maximum stage during year from water-siage recorder,
7.4 feet at 9 p. m., February 1 (discharge, 15,400 second-feet); minimum stage
from water-stage recorder, 0.00 foot during the night of August 10 to Sep-
tember 9 (discharge, 560 second-feet).

1905-1915: Maximum stage recorded, 20.00 feet at 7.30 a. m., Novemher 23,
1909 (discharge estimated by extension of rating curve as 60,000 secon?-feet);
minimum is that of 1915.

WINTER FLow.—Stage-discharge relation unaffected by ice.

Diversrons.—A large area of land is irrigated from Rogue River and ita tributaries,

REecuraTION.—Discharge is influenced by changes of load on power plant jus: above
station,

Accuracy.—Results considered excellent since recorder was installed; fair p"ev:lous
to that time,
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Discharge measurements of Rogue River near Tolo, Oreg., during the year ending Sept.

30, 1915.
Date. Made by— : ok | chae.
Feet. SecHt.
Mar. 13 2.04 3,
Sept. 16 w1
16 58

Daily discharge, in second-feet, of Roque River near Tolo, Oreg., fo* thé year ending
Sept. 80, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1,300 | 1,350 | 1,220 | 6,020 | 2,720 | 3,130 | 2,400 | 2,800 | 1,410 | 1,200 [ 1,000
1,350 | 12350 | 1,350 | 6,700 | 2,440 | 3,270 | 2,240 | 2,760 | 1,420 | 1,030 | 1,150
1,400 | 1,540 | 1,350 | 5,800 | 2,300 | 3,340 | 2,080 | 2,630 | 1,390 | 1,060 | 1,120
1,440 | 1,490 | 1,540 | 4,030 | 2300 | 3,410 | 1,950 | 2/500 | 1,480 | 1,060 | 1,130
1,400 | 1,440 | 1,540 | 3,020 | 2,580 | 3,480 | 1,870 | 2,380 | 1,430 | 1,070 | 1,020
1,740 | 1,400 | 1,640 | 2,720 | 2,300 | 3,190 | 1,860 | 2,250 | 1,470 [ 1,070 | 960
1,690 | 1,350 | 1,500 | 2,440 | 2,180 | 3,190 | 1,850 | 2,120 | 1,690 | 1,040 | 980
1,690 | 1,400 | 37180 | 2,580 | 2,060 | 3,180 [ 2010 | 2,030 | 1,560 | 1,040 | 1,020
1,690 | 1,400 | 2,720 | 2440 | 2,000 | 2,10 | 2160 | 2000 | 1,630 | 1,080 | 1,010
1,500 | 1,400 | 2,060 | 2)300 | 2,060 | 3,000 | 2,320 | 1,960 | 1,520 | 1,070 | 1,610
1,570 1,350 | 1,840 | 2,180 | 2,030 | 3,020 | 2,300 | 2,040 | 1,500 | 1,070 | 1,020
1,560 | 1,300 | 12790 | 27060 | 2,000 | 3,040 | 27200 | 2,060 | 1,540 | 1,070 | 1,040
1,540 | 1,260 | 2,060 | 1,950 | 2,180 | 3,480 | 2320 | 1/910 | 1,540 | 1,080 | 1,060
1,500 | 1,350 | 4°210 | 1840 | 3)180 | 3,210 | 2,410 | 1,830 | 1,530 | 17080 | 1,050
1,490 | 1,100 | 37020 | 1,790 | 3,020 | 2,030 | 2]450 | 1,760 | 1,580 | 1,070 | 1020
1,350 | 1,110 | 2,180 | 1,790 | 3,020 | 2,900 | 2,360 | 1,730 | 1,510 | 1,080 | 1,070
1,400 [ 17130 | 1,950 | 1/700 | 3,020 | 3,020 | 2,270 | 1,680 | 1,490 | 1,050 | 1,060
1,400 | 1/130 | 1,790 | 2/060 | 3,180 | 3150 | 2)810 | 1,670 | 1,470 | 1,010 | 1,080
1,380 | 17330 | 1,740 | 2/300 | 2)870 | 3,260 | 3,740 | 1,820 | 1,450 | 1030 | 1,050
1,350 | 17110 | 1,740 | 2)370 |.2)870 | 3,330 | 3,350 | 1,590 | 1,430 | 1,020 | 1,040
400 | 1,140 | 1,690 | 2,440 | 3,340 | 3,210 | 3,190 | 1,570 | 1,420 | 1,040 | 1,040
1,440 | 1,170 | 1,640 | 2,240 | 3,510 | 2,990 | 3,070 | 1,550 | 1,400 | 1,060 |. 1,030
1,490 [ 1,170 | 1,640 | 2,300 | 3,680 | 2,780 | 2,950 | 1,550 | 1,380 | 1,000 | 1,020
1,540 | 1,170 | 1,540 | 2,300 | 3,840 | 2,700 | 3)510 { 1,470 | 1,360 | 1,000 | 1,040
1,260 | 1,170 | 1,590 | 2,720 | 3,630 | 2,630 | 3,500 | 1,530 | 1,340 | 980 | 1,010
1,220 | 1,170 | 1,560 | 2,580 | 3,410 | 2,560 | 3,550 | 1,580 | 1,320 | 1,000 | 990
1,220 | 1,170 | 1,540 | 2440 | 3,300 |-2)560 | 3,600 | 1,500 | 1,200 | 1,030 | 1,000
1,300 | 1220 | 1,490 | 2870 | 3,200 | 2,568 | 3,700 | 1,500 | 1,320 | 1,050 | 1,040
1,490 | 1,170 | 1,740 |.......| 3,080 } 2,660 | 3,570 | 1,470 | 1,300 | 1,080 | 1,000
1,400 | 1,130 | X740 |-220000 20940 | 20570 | 3260 | 1,420 | 1,360 | 1,100 { 1,000
....... 1 700 |2 im0 |0 3los0 |20 1)30 | 10100 .10l

Nore.—Discharge determined from a rating curve well defined between 900 smd 5,000 second-feet.
Gage records from Gurley Simplex recorder Oct. 15 to Mar. 22; from Fries recorder (y7ith use of integrator)
Mar, 23 to Sept, 30, One reading daily on staff gage Oct. 1~14. Discharge interpol ted Nov. 11-12, Dec.
23-25, June 2-6, July 16-25, and Sept. 20-21.

Monthly discharge of Rogue River near Tolo, Oreg., for the year endirg Sept. 30, 1915.

D e i d-feet.
ischarge in second-feet. Runoff |, o0
Month. (total in Tacy.
Maximum, | Minimum. | Mean. | 8c%é-feot).
3,510 1,170 1,8M 1 104,000 | B.
1,740 1,220 1,49 86,900 | A.
1,510 1,100 1,20 76,900 | A.
4,210 1,520 1,8 116,000 | A.
A 1,790 2,900 181,000 | A.
3,840 2,000 2,8% 173,000 | A.
3,480 2,560 3,0 180,000 [ A.
3,740 1,850 2,79 167,000 | A,
2,890 1,420 1,8 112,000 | A.
1,600 1,290 1,450 89,200 | B.
1,200 980| 100 | 64,600} A,
1,150 960 | 1,0 61,900 | B.
9,700 960 | 1,000 | 1,390,000
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CALIFORNIA-OREGON POWER CO.’S FLUME NEAR PROSPECT, ORE™.

151

Locarion.~In sec. 6, T. 33 8., R. 8 E., at lower end of power flume, just above the
forebay, and about 2 miles below Prospect.
RECORDS AVAILABLE.—August 1, 1913, to September 30, 1915.
Gaer.—Vertical staff in stilling box on right side of flume, about 500 feet above
forehay, used after August 17, 1915. Gage 1 mile above forebay used August 1,
1913, to August 16, 1915,
DiscrARGE MEABUREMENTS.—Made from collar of flume.
CHANNEL AND CONTROL.—Wooden flume at the end of which there is a free fall into
the forebay.

WiNTER Frow.—Stage-discharge relation never

Accuracy,—Results good.

The California-Oregon Power €o0.’s flume diverts water from Rogue Rivor in the
SE.1sec. 30, T. 32 8., R. 8 E., and delivers it to the power plant in the NW. { sec.
6,T. 33 8., R. 3 E., where a head of about 500 feet is obtained.

affected by ice.

Discharée measurements of California-Oregon Power Co.’s flume near Prospest, Oreg.,
during the years ending Sept. 30, 1913-1915.

Gage Dis- . G Dis-

Date. Made by— height.| charge. || Date: Made by height,|charge.

1912-13. Feet. | Sec-ft. || 1914-15, Feet. | Sec.-ft.

July 30 [ James E. Stewart...... a3.53 121 || Aug. 17 | F. F. Henshaw......... 2.35 161

17 ..... L 1 S 2.35 164

1913-14. Sept. 22 | P. V. Hodges....... 2.19 143
Sept. 13 |..... L [y SR 2 3.68 130

. a Referred to old gage about midway of flume.

Daily discharge, in second-feet, of California-Oregon Power Co.’s flume
Oreg., for the year ending Sept. 30, 1915.

near Prospect,

Day.

Aug. | Sept.

Day.

Aug.

Day.

NorE.—Discha;

charge not

?laced in flume below, and gage readings themselves are somewhat uncertain,
or August, 1913,

Rogue River below Prospect, Oreg.)

as stage-disc

rge determined from rating curve well deflned between 120 and 209 second-feet. Dis-
computed from readings on old gage,

e relation was affected by 1 afile boarg
mear discharges

Monthl:
, to July, 1915, estimated in order to complete the total run-off for the river stetion.  (See

Monthly discharge of California-Oregon. Power Co.’s flume near Prospect, Oreg., for

the year ending Sept. 30, 1915.

Discharge in second-feet. Run-off roon
Month, - (total in -
ini acre-feet). | 2T
Maximum. | Minimum. | Mean. R
August 18-31ueu e it aa e 170 167 162 4.470 | A.
September. .. ...oiu ittt 157 144 153 9.100 | A.
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SOUTH FORK OF BIG BUTTE CREEK NEAR BUTTE FALLS, OREG.

Location.—In the SE. } sec. 11, T. 35 8,, R. 2 E,, at the covered highway bridge
about a mile above Butte Falls, Jackson County, and about 2 miles above junc-
tion of North and South forks.

DraiNaer ArEA.—Not measured. ‘

REcoRDS AvAILABLE.—September 20, 1910, to October 5, 1911, and August 5 to
October 10, 1915.

Gaagr.—Vertical staff on pier near left bank; read about three tim-s a week. Gage
reader, O. B. Morris.

DISCHARGE MEASUREMENTS.—Measurements in 1915 made by wading.

CHANNEL AND coNTROL.—Rocks and gravel; may shift.

EXTREMES OF DIsCHARGE.—Maximum stage recorded during period August 19 to
October 10, 1915, 1.43 feet August 28, September 11 to 20, and September 25
(discharge, 95 second-feet); minimum stage recorded, 1.41 second-feet August
5, 19 to 22, 26, and September 23 (discharge, 85 second-feet).

1910-11 and 1915: Maximum stage recorded, 2.5 feet January 20, 1911 (dis-
. charge, 800 second-feet); minimum is that of 1915.

WinteER FLow.—Stage-discharge relation unaffected by ice.

Diversions.—A small area of land is irrigated above the station.

ReguraTioNn.—None. ’

Accuracy.—Results considered good.

Discharge measurements of South Fme];sf Big Butte Creek at Butte Falls, Oreg., during

the year ending Sept. 30, 1915.
Date. Made by— ook | coomse.
Feet, Sec.ft.
Aug. 5|R. P Cowglll ............................................................. L41 81.4
L P 1. Y PP 1.41 102
Sept. 22 | P. V. Hodges ............................................................. 1.42 92.8

Daily discharge, in second-feet, of South Fork of Big Butte Creck near Buite Falls, Oreg "
Jor the period Aug. 5 to Oct. 10, 1915,

Day. Aug. |Sept.| Oct. Day. Aug. |Sept.| Oct. Day. Aug. | Sept.| Oct.

Norg.—Discharge determined from-a fairly well-defiiied mting curve; given only for days on which
gage was read.

LITTLE BUTTE cmz NEAR EAGLE POIIT. ORER.

Locarion.—In the SE. } sec. 35, T. 35 8., R. 1 W., at H. B Trorson’s frmt ranch,
1} miles above Eagle Point, Jackson County

DRAINAGE AREA.—336 square miles.

Rrecorps AvamABLE.—July 13, 1907, to September 30, 1915.

Gaage.—Vertical staff spiked to alder trees on left bank; read daily. Gage reader,
H. B. 'L‘ronaon

/
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DiscHARGE MEASUREMENTS.—Made from cable suspension bridge 40 fést abrve gage
or by wading at extremely low water.

CHANNEL AND.CONTROL—Sand at measuring section; solid rock control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.2 feet during
night of February 1 (discharge, 1,420 second-feet); minimum stage r-corded,
—0.15 foot August 1,.2, and 13 to 20 (discharge, 7 second-feet).

1907-1915: Maximum stage recorded, 10.6 feet February 17, 1912 (discharge,

6,240 second-feet); minimum is that of 1915.

WmnTER FrLow.—Stage-discharge relation unaffected by ice.

Diversyong.—Practically eutire low-water flow diverted above this station. The
principal diversions are the main canal of the Rogue River Vailey Csnal Co.,
the municipal water supply for Medford (about 7.5 second-feet), Eagle Point
ditch, and water to irrigate several hundred acres along the creek. The record
at this station shows the unappropriated flow and return water.

RecuraTioN.—A small amount of storage is developed at Fish Lake, but was not
being used in 1915.

ACCUMCY.—R%ulm considered good except for extremely low water.

.

. Discharge measurements of Little Butte Creek near Eagle Point, Oreg., during the year
ending Sept. 30, 1915.

Date. Madeby— | pB% | g, || Date- Madeby— |38 | norge.
Feet. | Sec.st. Feet. | Sec.-ft,

Mar. 12 { J. E.Stewart.......... 1.41 139 Aug. 3| R.P.Cowgill.......... —0.10 6.2
July 17| R. P. Cowgill. .. 0 0. 32| 18.4| Sept.19 | P.V.Hodges..........| .15[ 15.3

Daily discharge, in second-feet, of Little Buite Creek near Eagle Point, Oreg., fo~ the year
ending Sept. 30, 1915.

’

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. ] July. [ Avg. | Sept.
49 83 73 73 250 176 220 113 220 31 8 g
73 83 3 73 656 162 220 113 220 31 7
73 83 73 73 388 149 220 113 205 31 7 10
73 83 73 73 236 205 251 113 162 31 8 11
64 83 3 73 149 190 236 113 124 31 8 12
64’ 83 73 73 136 162 220 113 93 a3 8 13
54 83 73 73 136 136 220 113 83 54 8 14
54 83 73 136 124 136 236 103 83 49 8 14
49 83 73 113 149 124 P21 103 83 41 8 15
93 83 73 93 136 124 220 103 83 38 8 16
73 83 73 83 136 124 220 103 93 36 8 16
73 83 73 93 136 124 190 103 93 33 8 1€
73 83 73 113 |- 136 176 190 113 93 33 7 18
64 83 73 251 136 190 190 124 83 31 7 18
54 83 73 176 113 162 176 113 73 29 7 18
54 83 73 149 103 162 176 113 54 24 7 18
54 83 73 124 93 162 162 113 49 21 7 17
54 83 73 93 93 176 162 251 44 20 7 14

370 73 73 73 113 190 162 370 44 19 7 14
316 73 73 73 176 220 162 316 19 7 14
277 64 73 83 162 220 162 316 41 19 8 14
176 64 73 83 136 251 162 283 41 19 8 14
103 64 73 73 136 251 162 283 41 18 8 14
93 64 73 73 113 251 162 300 41 18 8 14
93 64 73 73 124 236 162 283 38 18 8 14
93 64 73 73 124 205 149 283 38 18 8 14
83 64 73 73 162 205 136 283 36 18 8 14
83 64 73 73 236 136 267 33 17 8 17
83 83 73 (o3 P 251 124 267 33 14 8 18
83 73 73 e PO 220 124 251 3 12 8 18
83 |-ceennn 73 i3 PO .- 251 f....... 10 -3 PO,

No1e,—Discharge determined from a rating curve well defined between 30 and 600 second- feet and fzirly
well below 30 second-feet.
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Monthly discharge of Little Butte Creek mear Eagle Point, Oreg., for the year ending
Sept. 30, 1915.

D second-feet.
) ischarge in d-feet. Run-oft |4 .o
Month. (totalin racy.
Maximum, | Minimum. | Mean. | 3cre-feet).
370 49 69.4 6,110 | B
83 64 76,9 2580
73 73 73.0 4400 | B.
251 73 93.7 5,760 | B.
950 93| 19 10,900 | B.
251 124 187 11,500 | B.
251 124 185 11,000 | B.
370 103 190 11,700 | B.
220 31 80.0 4,760 | B.
54 10| 263 1,620 | B-
8 7 7.68 4721 C.
18 8 14.5 B.
950 7 102 73,800

ROGUE RIVER VALLEY CANAL AT INTAKE, NEAR LAKE CREEK, OREG.!

Locarion.—In the SE. § sec. 20, T. 36 8., R. 2 E., 100 feet below intake, and about
a mile east of Lake Creek, Jackson County.

RECORDS AVAILABLE.—April 1 to September 30, 1914; April 1 to October 15, 1915.

GAGe.—Vertical staff on left bank just below fish screen; read about three times a
week. (Gage reader, Will Mann.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTrROL.—Earth section; apparently changes slightl:.

EXTREMES OF DISCHARGE.—Maximum stage recorded during irrigating seasons 1914
and 1915, 2.00 feet July 20, 1915 (discharge, 34 second-feet), canal dry during
winter.

Accuracy.—Results considered fair.

Rogue River Valley canal diverts water from the right bank of Notth Fork of Little

Butte Creek in sec 20, T. 36 8., R. 2 E., to irrigate lands in t.he drainage basin of
Bear Creek.

Discharge wwasuremmts of Rogue River Valley canal at intake, near Lake C’reelc Orey.,
during the year ending Sept. 30, 1915.

Date. Made by— Doniss.| charg, | Date- Made by— e | cianee.
Fedt. | Sec. . ' Feat S

Apr. 30| R. P.  Cowgl......... 145 16.3 | ‘Aug. 1|R. P. CowglllL..........
ay 13 |.....do........ smeneeans 1.67 23.0 || Sept. 18 | P. V. Hodges.......... 1 80 16.0

1 Known as Rogue River Valley canal near Brownsboro, Oreg., in repo~t for 1914,
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D dudm'ge in second-feet, of Rogue River Valley canal at intake near Late Creek
a'ilg Oreg{ _-for the pg‘wd Apr. 1 to Oct. 15, 1915.

Day. | Apr; | May. | June.| July. | Aug. | Sept.| ‘Oct. Day, | Apr. | May. | June.| July. | Aug. | Sept.]| Oet.
1....] 14 18 22 28 26 2 14 (| 16....; 15 20 24 28 24
... M4 19 24 28 25 22 4 17... 15 16 25 28 24
4 21 24 29 26 22 14)18....] 15 18 26 27| 4
H 20 24 30 26 22 140 19....] 15 20 27 80 24
5....} 14 20 23 26 24 2 14 2....] 15 20 28 34 24
. 21... 15 21 28 31 25
6.... 14 20 23 22 22 24 13 22 . 15 2 28 28 26
7....] 14 21 22 26 24 23 12 .
23.. 15 21 28 28 26
8....] 14 21 23 30 26 22 13 28
U 1l m) | osof| 2| a| a2 13 2 2B B/
10....] U4 22 24 30 27 21 14
26.... 16 2 28 28 24
.l 14| 22] 24| 200 21| 2 “i2r...| 16| 24| 28| 28] 24
12... 14 22 4 28 27 2 141 28....] 16 26 28 28 24
e 14 23 24 31 26 19 13 §| 29.. 16 25 28 ” 24
14....| 15 28 24 34 24 19 12 { 30....] 16 24 28 27 23
15....0 .16 24 24 31 23 18 R | -3 JONN B, 21 |...... 27 p3
Nore.—Discharge determined from a fairly well defined ra curve Apr. 1 to July 24 and Aug. 6-13
and by indirect method for cmtrtf for rest of peuo%.ng Gage read about every othet day dis~
charge interpolated for deys on gage was not read.

Monthly discharge of Royue River Valley canal at intake, near Lake Creck, Oreg., for the
pertod Apr. 1 to Oct. 15, 1915.

L 0

. Discharge in second-feet. Run-off poon-
Month. (total in racy.
Maximum. | Minimum. | Mesan, | 8cre-fest).
-5 o« 1 PN 16 14 4.8 881 | B.
y - 28 6 21.5 1,320
June. 28 2 25.4 1,510 | B.
July. 34 28.6 1,760 | C.
August. .. 27 23 24.8 1,520 { C.
September..........oo.... P heen 24 4 18.8 1,120 1 C.
LA 0T B S SR 14 2 13.4 399 1 C.
The period.....ooveominiiiiiiiiiiiinaeaeeieciecnaincficencnnns R PP 8 510

ROGUE RIVER VALLEY CANAL NEAR BROWNSBORO, OREG. .

Locamion.—In 8W. 1 sec. 8, T-368 8., R. 1 E., about 200 feet above the head of Brad-
shaw drop, and 2 miles southeast of Brownsboro, Jackson County.

RECORDS AVAILABLE.—June 1 to September 30, 1913; April 27 to October 15. 1915.

Gaer.—Vertical staff driven in bottom of canal. Gage reader, Will Mann 7

* DiscHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND CcONTROL.—Solid rock control at head of drop; aquatic plants may grow
between head of drop and gage and affect stage-discharge relation.

ExTrREMES oF prscEARGE.—Maximum stage recorded during period of record in
1915, 1.60 feet July 17 (discharge, 24 second-feet); canal dry during wirter.

Accuracy.—Results considered fair.

About 300 acres of land are irrigated between the intake of the canal and this
station.

1

Discharge measurements of Rogue River Valley canal near Brownsboro, Oreg., during
the year eMzng Sept. 30, 1915. '

. G Dis-
Date. - Made by— hgim charge.
Apr. 27 ‘ F’f"z.i Becofle
ng' 13 1.45 120
8ept. 19 1.35 12.8
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Daily discharge, in second-feet, of Rog@fw River Vealley canal near Borwnsboro, Oreg .,
or 1915.

Day. Apr.; | May. | June. | July. | Aug. | Sept. { Oct,

Nore.—Discharge determined from a fairly well-defined rating curve Apr 27 to Auz. 20, and b indireot
method for shifting control thereafter. Gage read about every other ; discharge mpolaudy for inter-
vening days, Mean discharge July 24 to Aug. 13 estimated at 20 t.

Monthly discharge of Rogue River Valley camzl near Brownsboro, Oren., for the period
Apr. 27 to Oct. 15, 1915.

Discharge in second-feet. R & .
Month. (totalin acy.
Msximum. | Minimum. | Mean, | 8ere-fest).
1,070 | B.
1 180 | B.
1 250 | C.
1L,130 | C.
‘881 | C.
230 | C.
. 6,790

BEAR CREEK AT MEDFORD, OREG.

Location.—In the NW, } sec. 30, T. 37 8., R. 1 W, just above the M~in Street Bridge
in Medford, Jackson County.

Dramnaae area.—Not measured.

Recorps AvarLaBLe.—March 13 to September 30, 1915.

Gace.—Vertical staff at southeast corner of Page theater building, on left bank.
Gage reader, R. P. Cowgill. .

DiscHARGE MEASUREMENTS.—Made from bridge or by wading; conditions fs.vorable.

CHANNEL AND coNTROL.—Channel of loose gravel; a concrete sew=r pmmg under
creek forms a partial control.
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ExTREMES OF DISCHARGE.—Maximum stage recorded dwring 'period Mu*h' 13 to
September 30, 2.45 feet March 31 (discharge, 209 second-feet); minimm stage
recorded, 1.25 feet August 20 (discharge, 0.2 second- foot or less).

Winter Frow.—No record.

Diversions.—A large area above the station is nngated from the flood waters of
Bear Creek. ’

ReguraTiON.—None.

Accuracy.—Results considered excellent except for period during which stream
was practically dry.

Discharge measurements of Bear Creck at Medford, Oreg., during the year ending Sept. 30,
1915.

Ga; Dis- 3 Gage | Dis-
Date. Made by heixt. charge. Date. Made by height. [charge.
Feet. | Sec.t.
May 19 2.10 11 June 12
Mar, 13 2.23 131 23
ﬁgr. 4 2.33 170
y 3 211 110 |[ July 25
9 1.98 | '79.1 | Sept. 14

Daily discharge, in second-feet, of Bear Creck at Medford, Oreg., for the year ending
Sept. 30, 1915.

Day. Mar. | Apr. | May. | June, | July, | Aug. | Sept.
178 108 103
193 103 | 96
193 110 85
178 108 81
1 -9y 72

I
171 87 77
17 87 8
148 74 70
142 T 66

S
8
28

2. 128 118 36
27. 108 1ue| 31
28. 108.] 139 20
29.. 108 123 26
30. 108 13}l 22
31 209 |eeeenne 116 [Jevennnn

Note.—Discharge determined from a well-defined rating curve. °Didoharge interpolated June 23, 24,

'y e
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Monthly discharge of Bear Creek at Medford, Oreg., for the year ending Sept. 30, 1915.

Discharge in second-feet. -

Run-off 1, ...
Month. (totalin
Maximum. | Minimum, | Mean. | 2cre-feet).

6,350
8,330
6,820
3,280
959
12

12

25,800

SO

e Estimated.

TUMPQUA RIVER BASIN.
TUMPQUA RIVER NEAR ELKTON, OREG.

LocaTioN.—In sec. 8, T. 23 8., R. 7 W., at the falls in the river, 4 miles south (by
road) from Elkton, and 8 miles (by river) above Elk Creek.

DRAINAGE AREA.—3,680 square miles.

REecorps AvArLABLE.—October 18, 1905, to December 31, 1906, an1 May 12, 1907,
to September 30, 1915,

Gage.—Staffin fivesections. Low-watersection inclined, the othersvortical. Datum
lowered 0.52 foot September 2, 1910, Gage read twice dally by D. C. Higgin-
botham.

DISCHARGE MEASUREMENTS.—Made from ferry 100 feet below gage,

CHANNEL AND CONTROL.—GTavel; somewhat shifting,

EXTREMES OF DISCHARGE.—Maximum stage recorded during yesr, 12.0 feet at 7 a. m,
February 3 (discharge, 33,100 second-feet); minimum stage recorded, 0.10 foot
September 17 to 30 (discharge, 950 second-feet).

1905-1915: Maximum stage recorded, 38.5 feet (present datum) at 7 a. m.
November 23, 1909; minimum stage occurred in 1915.

WinTER FLOW.—Stage-discharge relation unaffected by ice,

Diversions.—Practically none.

REGULATION.—Practically none.

Accuracy. ———Stage—dlscha.rge relation changed slightly between 1911 rnd 1914; records
as published for 1913, in Water-Supply Paper 362, are probably slightly low.
Records for 1914 and 1915 considered good except thosé for loi* water of 1914,
which may be slightly too low.

The followmg discharge measurement was made by M. 8. Kelley.
August 12, 1915: Gage height, 0.24 foot; discharge, 1,040 second-fest.
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River near Elkton, Oreg., for the year: ending

Yept. 30, 1914-15.

UMPQUA RIVER BASIN,

Daily discharge, in second-feet, of Um
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Monthly discharge of Umpqua River near Elkion, Oreg., for the years ending Sept 30,
1914-15.

- . [Drainage area, 3,680 square miles.]

Discharge in second-feet. R n-off.
Month. Per Depth ir Acca-
Maximum. | Minimum. | Mean. | square | incheson | Totalin [Tacy.
- . o drainage | acre-feet.
. area.
1913-14. .

OCtODOT - oemeeeennens 5,630 1,140| 2,200  0.598 0.69| 135000 | B,
November. . . .. 15,700 24 5,520 1.50 1.67 328,000 | B,
ber.-wveionoio 141700 Zs40| @600 1.65 1.90| 374,000 | B
. 57,100 10, 800 25,300 6.88 7.93 | 1,560,000 | B,
200 5260 | 10,400| 2.83 2.05 | 5780000 | B
26,200 £900| 100700] 2.91 3.36| 658,000 | B.
17,400 4,900 8,060 2.19 2.44 480,000 | B.
6,200 3,590 4,530 1.23 1.42 279,000 | B.
6,800 2,150 3,420 .929 1.04 204, B.
2,410 1240 | 160 424 49 95,900 | B.
1,240 1040 1120 2304 .35 68,900 | B.
2,840 1040 | 1,440 301 14 85,700 | B.

57,100 1,00 6,60 1.8 24.68 | 4,850,000
22,000 1,240 4,180 | L4 13| 257,000 | B.
5,080 1900 2,670 726 81] 159,000 | B.
9,600 2,410 5,010 1.36 1.57 308,000 | B.
23,400 3,750 10,300 2.80 3.23 633,000 | A.
29,100 4,560 10, 300 2.80 2.92 572,000 | A.
9,600 41900 '880 | 1.87 2.16| 423000 | A.
8120 3200 50| 139 1.55 | 304,000 | A
14,400 20690 | 6420 174 2.00 | 395,000 | A.
7,220 1,670 | . 3,470 1943 1.05| 206,000 | A-
2,150 140 | * 1,410 1383 44 6,700 | A.
" 140 Low| 112 1304 35 68,900 | B.
1,040 950 998 . 271 30 59,400 | B.

29,100 950 | 4,70 | 1.30 17.70 | 3,470,000

NORTH UMPQUA RIVER AT TOKETEE FALLS, ORER.

Location.—In T. 26 8., R. 5 E. (unsurveyed), half a mile above Toketee Falls, one-
eighth mile below mouth of Clearwater River, 15 miles northwest of Diamond
Lake, about 52 miles east of Hoaglin post office by trail, and 76 miles east of
Roaeburg, Douglas County.

DRAINAGE AREA.—337 square miles (meastred on topographic map).

Recorps avamaBrLE.—February 26, 1908, to July 20, 1909; December 19, 1914, to
September 30, 1915.

Gaee.—Stevens water-stage recorder on left bank, about one—er'hth mile above
bridge on Mountain Meadows trail. Vertical staif at same site and datum used
1908 and 1909.

DiscHARGE MEASUREMENTS.—Made from cable about 75 feet below gage; good meas-
uring conditions.

CHANNEL AND coNTROL.—Boulders and rock; probably permanent. ]

EXTREMES OF STAGE.—Maximum stage recorded 4.33 feet, Januarv 21, 1909; minij-
mum stage recorded, 1.40 feet, September 19 to 25, 29, and 30, 1915,

WinTeER FLoW.—Stage-discharge relation unaffected by ice, as mos$ of the low-water
discharge is from springs.

Drversions.—None,

ReguraTion.—None, ,

CooreraTION.—Gage heights for 1908 and 1909 furnished by the So'ithern Pacific Co.

Determinations of daily and monthly discharge withheld for add‘tional data.
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NORTH UNMPQUA RIVER NEAR HOAGLIN, OREG.

LocaTioN.—In sec. 18, T. 26 8. R. 1 W., one-fourth mile above the forest bou-dary,
about 9 miles below Steamboat Creck, and 10 miles above Hoaglin post office,
Douglas County.

DRAINAGE AREA.—849 square miles (measured on topographic map and Forest £ ~wvice
map.)

RECORDS AVATLABLE.—February 20, 1911, to August 11, 1915 (fragmentary).

Gaee.—Vertical staff on right bank; read at irregular intervals.

DrscEARGE MEASUREMENTS.—Made from cable above gage.

CHANNEL AND coNTROL.—Rocky and deep; practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.8 feet Fehruary
3 (discharge, estimated from extension of rating curve, 6, 650 second-feet); mini-
Taum stage recorded, 1.87 feet August 11 (discharge, 792 second-feet).

WintER rLow.—Stage-discharge relation unaffected by ice.

Drversions.—None.

REecuULATION.—None,

Accuracy.—Results considered excellent for days on which gage was read.

CoorerATION. —Gage heights furnished by United States Forest Service, 8. C. Bart-
rum, supervisor,

Discharge measurements of North Umpgua River near Hoaglin, Oreg., during the year
ending Sept. 80, 1915,

Date. Made by— hgiﬁ ch]g;ze
Feet. Seeft.
Dec. 22 | C. G. Pattlsen. ... iiiimaiicaciaacacnccccaccmnataacracaeassaaasnas 2.12 964
Aug, 11 | J.C. RUNNS. o neraciieemainsemcacaaacencnacemcacacecssesamnsasconennsns 1.87 798
Oct, 19 |..... T 1.73 727

Daily discharge, in secondfeet, of North Umpgua River near Hoaglm, Oreg., for the year
ending Sept. 30, 1915,

Day. Dec. | Jan. | Feb. | Mar. | Apr. | May. | July. | Aug.

Nore.~Discharge determined from a rating curve well defined to 3,000 second-feet; given only for days
on which gage was read,
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NORTH UMPQUA RIVER WEAR ONRCREEK, ORXG.

-Bocamoxn ~—En ithe NW. 1 sec. 25, T. 26'S., R. 5 W., just below Sumshine ferry, 3
moiles wastsof 'Oakereek, about 5 miles east of the ‘former station at “Winchester,
and about 9 miles northeast of Roseburg, Douglas County.

DRAINAGE (ARWA:~1,260 'square miles (measured ‘on topograph’e maps and “Forest
Service map; revised since publication of Water-Supply Paver 394).

REcorDs AvanmaBLE.—September'6, 1005, to:October 110, 1908; Frty 24, 1913, to Sep-
tember 30, 1915, when station ‘was discontinued.

Gace.—Staff, lower part inclined, upper part vertical, on lef; bank; tead daily.
Gage reader, F. C. Lauer.

DiscranaE MEABUREMENTS:—Can 'best be made from Hughes fer-y near Glide, about

8 miles above.

CHANNEL ARND CONTROL.—Gravel and rock;-somewhat shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorled during year, 10.1 feet at 8 a. m.
October 19 (discharge, 19,600 second-feet); minimum stage recorded, 1.2 feet dt
6 p. m. September 23 (discharge, 700 second-feet).

Thezrecords of maximum discharge for this station and also thatat Winchester
thaveibesn yecomputed asfollows, by means of ool ‘measurements made-in 1916:

Mozimum recorded stages and corresponding discharge of North Umpgua River, 1906~
1913.

e

Year ending Sept. 30— Station, Date. | ,028¢ | Discharge.

Bec.-feet.
+29;

Miniroum stage, 1965-1915, September 23, 1915,
‘WINTBR PLOW.—No'ice ever formsat this station. .
DrversioNs.—None.

ReguvLsTon:—Nore.
Accvracy —Results considered -exeellerit.

"Discharge measurements of North Umpua Kiver near Dakereek, 0 og., during .the year
-ending-Sept. 80, 1915,

“Date. Made by— . hgﬁ ch]girze
10 | Henshaw.and Lundgren, , Fefﬁts Sec.-fg“

Aug..10 W.aDA LaNdEreDe s vecee vursverrrseavicervurvucane tuscevecamaavans L 1. .

Heb, 7| T L0eKUDNS...eeueoieirorossonmarnanscscssoorancanacnunn seseaninieaiaait 15.40 »4o;snu

Norms: easumnmt Feb, 7, 1916y made at Winchester; mﬂowmwd at-500 sevord-feet” wasdaducted
o obtain dischatge at the station, =
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Daily discharge, in second-feet; o

UMPQUA, RIVEE BASIN,

i Noréh OrmpgueB¥ver near Oakereck, O
ending Sept. 30, 1915.

Day. Oct. | Nov.

=
"

i i
Dec. | Jan. | Feb
1,600 |3, 180.[13. 700
-2020°| "2, 750" 8, 540"
3’190 | 2960 | 9,750
2,130 | 3)180 | 7,160
| 2}080°|'2; 890 {: 5,900.
11010 | 3,180 | 5;310°
1,80 | 3;38¢ | 5,020
1,800 | 8,060 | 4,740
1,708 | 5.708'| 4,000
1,700, | 4,420, 3,650
1,800 | 3,330.1.3; 030
1,600 | 3,030 | 2,750
gt g
H 3
1,420 | 6,720 | 23250
1,420 | 5,500,] 2,250
| iR
1360 %% '3"330
| T zem| 3)sa0.| 3] 650
1,160 | 3,400°'3,310°
1,160 | 2,800 | 3,030
7160.| 2,750 | 4000
1,160 | 2,500%) 4} 1801
5 080:| 2,250 | 4,740.,
1,600 | 2,130 | 5,500
1,810 | 2020 | 57120
7020 4 2,020 | 4560
2,760:|..
2,020 | 2,490 |- 727"
1,010 | 8,100 |..2200
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NorE.—Discharge determined from a well-defined rating curve;interpolated for Sundays.

Monihly discharge of North Umpqua River near Qakcreek, Oreg., for the year ending Sept.
80, 1915,

[Drainage area, 1,260 square miles.]”

Discharge in-second-feet. . Run-off.

Month. Depthin

Maximum. | Minimum. incies on

age

area.

19, 600 1,080 2,850 2.61 A,
3,330 1,160 1,670 1.48 AL
3,490 1,080 1,650 1.5L A,
10,500 2,020 3,040 3.6L A.
13,700 2,250 4,650 3.84, A,
4,360. 2,490 3,180 2.90 A.
3,820. 1,918 2,600 2.30 A,
8,060 1,600 3,850 3.53 A,
3,180 1,240 1,800 1.60. A
1,510 930 1,120} 1.02 A.
930 750 815 .75, A
750 708 719 +64. A..

19,600 700 2,390 25.79

reg., for the year

June, | Julys |-

o
-
=3
=
[
g

8
3




166 SURFACE WATER SUPPLY, 1015, PART XII—C.

MILL CREEK NEAR ASH, OREG.

Location.—In sec. 2, T. 23 8., R. 10 W., three-fourths mile below outlet of Loon
Lake, 5 miles northwest of Ash post office, and about 12 miles south of Scottsburg,
Douglas County.

DRAINAGE AREA.—90 square miles (measured on maps prepared by J. G. Kelley).

RECORDS AVAILABLE.—May 18, 1907, to September 30, 1912; April 20 to September
30, 1915.

GacE.—Stevens water-stage recorder on right bank. Gage reader, Richard Peterson.
Vertical staff on lake was read 1907 to 1912, and for comparison in 1915 and 1916.

DiscHARGE MEASUREMENTS.—Made from cable at gage, or by wading at low stages.

CHANNEL AND cONTROL.—Channel, gravel; control of boulders and bed rock about 85
feet below gage. Rock channel at lake outlet forms control fo- lake gage.

ExTREMES OF DIsCHARGE.—Maximum stage from water-stage reco~der during period
April 20 to September 30, 1915, 2.16 feet 3 to 9 a. m. May 20 (discharge, 394 sec,
ond-feet); minimum stage from water-stage recorder, 0.32 foot at 2 p. m. Sep-
tember 26 (discharge, 4.2 second-feet).

1907-1912: Maximum stage recorded on lake gage, 21.4 fzet November 23,
1909 (discharge, 10,000 second-feet); minimum stage recorded, 2.1 feet Septem-
ber 13 to 20 and September 25 to October 2, 1910 (discharge, 1.5 second-feet).

WinTER FLOW.—Stage-discharge relation unaffected by ice.

Drversions.—None.

REeauLaTroN.—Some fluctuation at low water due to effect of wind on lake.

Accuracy.—Results considered good except for periods of extremwcly low water, for
which they are only fair.

Discharge measurements of Mill Creek near Ash, Oreg., during the year ending Sept. 30,
1915.

[Made by M. 8. Kelley.]

’ Ga Dis- Gace | Dis-
Date. height.| charge. Date. height. [charge.
Feet. | Sec-ft. Feet. | Sec.ft.
Apr. 15 e eaaas 164 Apr. 26 1.18 99.0
20, i icteaeieanan 1.30 125 Aug. 6. i, .58 23.9

Daily discharge, in second-feet, of Mill Creek near Ash, Oreg., for the years ending Sept,
380, 1907-1912 and 1915.

Day. May. | June. | July. | Aug. | Sept. Day. May. | June | July. | Aug. | Sept.
69 34 15 5.0 11 4.5
69 34 151 5.0 1 4.5
66 a3 14 5.0 10 45
63 32 14 5.0 9 5.0
60 31 14 5.0 8 5.0
57 30 14 5.0 7 5.0
54 30 14 50 6 5.0
51 29 4! 50 6] 50
48 28 14 4.5 6! 50
56 27 14 4.5 6 5.5
64 26 14 4.5 6 5.5
73 26 14 4.5 6 5.5
81 25 14 - 4.5 6 55
88 24 13 4.5 6] 6.0
88 23 12 4.5 g 8.0
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Daily discharge, in second-feet, of Mill Creek near Ash, Oreg., for the years ending Sept.
30, 19071912 and 1915—Continued. »
Day. Oct, | Nov. | Dec. | Jan. | Feb., | Mar. | Apr. | May. { June. | July. | Aug. | Sept.
1907-8.
7] 10| 200(1,180| 104| 478 452| 126| 122] 60| 19| 8
8| 11] 238|1n270| 188| g0f 48| 126| 18| 8| 19| 8
8| 12| 208|1100| 177| 835 62] 14| 55| 19 8
9| 14| 194 194 | 740| 3rs| 26| 10| & 17| 7
9! 16| 28| 70| 24| 650! 30| 25¢| 108| 48| 6| 7
10| 18| 25¢| 680 | 378 504 | 272 w| 48| 15| 6
10| 20 200| 560 70| 452) 254 | 194 46| 151 6
1] 22| 3¢ 02| 264 12| 92| 44| 14| 8
127 28| 378| 620{ 550, 354| 222 172! 88y 42| 14] 6
12| 23| 354 426 332 200| 62| 8| 42| 18] 6
13| 22| 620 680 426 310 182 14} 78] 40| 12| 6
14| 2 560 44| 2o 173} 85| 7¢] 38| 1| 6
12| 211,320 402] 22| 162| 40| 69f 3| 1| 6
10| 2|00 452| 3| 254 1Bo| 67| 33| 10] 8
8| 20|1,360| 402| 35¢| 25¢| 1) 130 65| 30| 10} 6
7| 2| o05f 3547 343( 200 148 63| 30| 10] 5.8
7 22f esol 332! 378| 332| 16| 1441 60| 30 9l 5.7
6| 2| 50| 30| 378| 354| 144f 1s2| 60| 30 9| 55
8| 26| 452 310| 364| 332| 144| WS 60| 30 9! 53
6| 5 42| 332| 310 63| 2 9] 51
6| 28|1,180| esof 310] 272! 126 102 27 8l 50
6| 2542 650 | 281 18| 24 102 2 8| 49
5| 310|2,9:0| 532| 26| 250| 110 28| 102| 26 8] 47
5| 800(2210| 452| 28| 254 148| 22| ‘95{ 24 8] 45
51,270 | 3,160 | 378| 22| 3254 194 88| 2 8] 4.5
5| 980|4,420| 35¢| o208| 284| 222| 72| 81 B 7| 44
5| 905|3,160| 300| 194 313{ 194| 62| 78| 23 7] 44
6| 7714|2360 25¢| 104| 343| 82| 183 22 7] 43
7| 52 (1,460| 246| 254| 332 162| 140 69| 22 6| 432
8| 3323w 28|....... 332( 148| 135( 63| 22 8] 42
9 |eunne 1,200 208 |....... 354 |oeenes 126 |...o... 20 2 - .
42| 67| 182 B560| 504| 905 162| 69| 158| 20| 14| 4.8
42| 65| 172| 504! 500! 80| 72| e8| m40{ 27| 14| 48
42| 62| 1 45211,220| o9so| 1s2| 3| 128 27| 13| 46
4.2 59| 144| 701320 905 172 0| ms| 28| 12| 46
4.2| 58| 126| s888)1,380| 88| 177} 58} 101| 25| 12 4.5
40| 53| 122/1,500(1,40| 80| 172| 88| 88| 28| m| 45
40| 50| 118/1,6601,180| 40| 167| 56| ‘76| 20| 11} 44
40| 47| 106/1,910(2,140| 650 | 158| 53| 69| 31| 10| 4.4
35| 45 102)1,440{1,060] 650| 148} 53| 46| 30| 10| 4.2
3.5 43| 102/1,220)|1,180| 620 44| 57| 0| 30 9| a2
3.0 426 | 137 - 69| 8| 20 8] 41
3.0 4521 135 67| 53| 20 81 4.0
3.0 402] 12| 65 28 8] 39
20 354 | 118( 63| 48| 26 8| 3.9
321 14| 61| 47| 25 8| 3.8
200 | 10| 9| 47| 24 71 3.6
23| 104| 57| 48| 24 6| 3.5
2541 964 5] 47| 22). 6| 35
230! 95( 53! a4 8| 3.4
222 101| 51| 43| 2 6] 3.4
238 9] 40| 20 6! 3.5
254 | 87| 50[ 39| 19 6] 3.5
28| 82| 48} 38f 18 61 37
222| 80| 48 18 6] 3.4
200 78| 44| 35) 17 6| 3.6
182 | 43 | w 6 3.8
72| 75| 43| 33| 16 5| 3.9
67| 5| 47| 33{ 16 5| 4.0
62| 75| 75| 31| 16 5 4.1
158 72| 1261 30| 18 5| 4.5
153 |ovenens 162 L...o.. 15 5 ...,
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Daily discharge, in. second-feet, of Mill Creck near Ash, Orey., Jor-the yerrs-ending Sept.
30, 1907-1912 and 1915—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. ¢ Mar. | Apr. | May. | June.| July. | Aug: | Sept.
5| 354| 870| 465| 650 |1,860| 185( 110 46 2| 5.5 2.5
6| 343 835| 439| 532|1,80| 180| 106 43 24| 5.5 2.5
s| 272| w0 343| 452|1,3601 172| 102 43 231 5.5 2.5
8| 222| 905| 200| 402]1,180 | 194 102 38 23| 5.0 2.5
o| 182| 87| 254| 366 "s70| =201 98| 38 23| 5.0 2.5
8 740 | 189 95 38 23| 5.0 2.2
8 620 | 177 95 36 22| 50! 20
8 504 | 165 88 36 20| 4.8 2.0
7 452 | 153 81 34 20| 4.8 2.0
7 402 | 153 81 3¢ 20| 4.5 2.0
6 354 | 194 81 34 18| 4.5 1.8
6 310 | 452 81 34 17| 4.2 1.8
6 272 | 439 78 34 17| 4.2 1.5
6 254 | 354 75 34 16| 4.0 1.5
6 230 | 300 69 34 14| 4.0 1.5
6 208 | 254 69 34 14| 4.0 1.5
6 194 | 230 63 32 12 -4.0 1.5
6 182 | 208 63 30 12| 40 1.6
6 172 | 194 60 30 11| 3.8 1.5
16 77| 177 58 30 1| 35| 15
40 188 | 167 58 34 1| 3.5 1.8
74 182 158 56 38 1| 3.5 1.8
75 194 | 148 53 38 1| 3.2 1.8
66 201 [ 140 53 36 10| 3.2 1.8
58 208 | 135 53 34 8| 300 1.5
50 201 | 126 50 3¢ 8| 3.0 1.5
44 188 | 118 48 30 8| 3.0 1.5
43 82| 110 48 30 71 3.0 1.5
48 167 | 114 48 28 6| 30 1.5
9 158 | 110 48 26 6| 2.8 1.5
144 144 (... 48 |...ol 6] 2.5|-ceen.-

1910-1L.

38| 7.0 3.0
36| 6.4 3.0
34| 6.0] 29
32| 6.0 2.9
30| 6.0 3.2
28| 5.8 3.7
26| 5.8 4.5
25| 55| &
2| 55| &
2| 52| 5
2| 50| 5
21| 50| 6
20| 48] II
9| 48 I7
18 48| 18
1w 4.5 19
1| 42! 2
16| 42] 20
15| 4.0 17
4] 4.0 I6
12| 39 I3
12| 39| 12
12| 3.8| 10
1| 3.8] a0
10| 3.6 9
10| 3.5 9
10{ 3.5( 11
9| 3.4] 13
s 3.4] 13
gl 8.2 12
81 31|..... .
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Daily diseharge; iv soacomil:feot; of Mill Creek noar Ask, Oreg., for-the: yearpendingSept.
30, 1907-1912 and 1916*——00111;111119(1

Dazy. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May: | June. | July: |- Aug: | Sept:
' :
191112 ’

650! 343 222 905 177 118- 35 11

560 310 201 | 1,410 162 110 34 26

4911 200 182" 1‘, 109°| 144 102 33 42

426 254 172 800 135 95 32 57

478 254 162 504 | - 126 88 31 73

504 238 153 478 118 81 30 88

ORI S 1. 3 188 |.me-... 36 ... -

Sept Day. Apr. | May. | June.| July.| Auz. | Septs
9 211 [ 102 4.0 17 6.

9 199 99| 40| 17| e

9. 211 95| 40| 1% 6

8 302 92| 4| 1% 6

8- 386 88 40 1R 5

8 346| 85| 38| 1% 5

8 306 82 37 1= &

7 27| 18] 36| 1% &

7 268 75 35 1. 4.

7 286 72 35 12, 4

7 302 69 33 n 4

7 3301 65 33| 1 5

7 62| 34| 11 5

7 342 57 32 " (]

6 3120 56| 32( 10 6

283 |......] 31 ) Y Y R,

NoTE.~-Discharge determined.-as. follows:. Mam 18,,1907, to-Nov. 10, 1910,.and Jan, 13 to Sept. 30, 1912,
from readings on lake gage and a well-defined rating curve, based on measurements in 1907, 1945, ‘and 1916.
N ovt. 11,,1810, to Jany 12, 1912, fromua well-defined rating-curve, which coincidés with the other curvesbowe

400 secondsfest andibslow that is based onithressmeasurements made in 1910 and 1911; Apr. 20 to Sept.. am
1915; fromaesords on.Stevens gageand a well-definedirating curve. Gage readat irregular intervale
November, 1807, August.to Novembaer, 1988, and:July to-September, 1912; dlscharge mte rpolated Iendsm
when g: a:g'w was not reads  Gagewensd pra,cﬁcall -gvery day-at other tiines except Oct. 7—12 1909, Apr. 685
1910, Muay 19-25,.1012 (discharge interpolatod), Dec. 10-12, 1910 (discharge estimated).
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Monthly discharge of Mill Creek near Asf:d Oreg., for the years ending 'ept. 30, 1907-1912
. 1915.

@
[Drainage area, 90 square miles.)
Discharge in second-feet. Paun-off.
Month. Per 1?16 thin Dotali ‘;‘a"%‘,"
ches ¢n 0 n *
Maximum. | Minimum. | Mean. sglﬁzr-e drainage | acro-feet.
area.
2,220 | C
3,500 [ B
1,460 | B
646 | B
296 | C
8,120
8. . 090 .10 498 | C.
225 2.50 2.79 13,400 | B.
-194 1,240 13.80 15.91 76,200 | B.
208 546 6.07 7.00 ,600 | B.
177 333 3.70 3.99 19,200 | B.
246 380 4.22 4.86 23,400 | B.
110 214 2,38 2.66 12,700 | B,
126 179 1.99 2.29 11,000 | B.
60 84.8 .942 1.05 5,050 | B,
20 34.8 .387 .45 2,140 | B.
6 11.1 .123 .14 682 | C.
4.2 5.68 . 063 .07 338 | C.
42| 273 3.03 41.31 198,000
3.0 59.5 . 661 .76 3,660 | C.
32 174 1.93 2.15 10,400 | B.
92 4.00 4.61 22,100 | B.
452 | 1,280 14.2 16.37 78,700 | B.
504 1,200 13.3 85 66, B.
153 434 4.82 5, 26,700 | B,
72 119 1.32 1.47 7,080 | B.
43 62.1 . 690 .80 3,820 | B,
30 60.5 .672 .75 3,600 | B,
15 23.2 .258 .30 1,430 | C.
5 8.0 .089 .10 492 | C.
3.4 3.99 .044 .05 237 | C.
3.0 311 3.46 « 46.77 225,000
5 28.3 .34 .36 1,740 | C.
177 1,270 H.1 15.73 75,600 | B.
162 “| 629 6.99 8.06 38,700 | B.
238 599 8.66 7.68 36, B.
290 701 7.7 811 88,900 | B,
144 459 510 5.88 28,200 | B,
110 193 2.14 2.39 11,500 | B,
48 7.5 .794 . 4,400
26 4.7 . 386 . 2,060 | B,
6 14.8 .164 .19 910 | C.
5 2.5 4.02 .45 .05 247 3
5 1.5 1.82 020 .02 108 | C.
L5 330 3.67 49. 82 239, 000
L5 14.9 .166 .19 916 | C.
6 490 5.44 6.07 29,200 | C.
244 542 6. 02 6.94 33,300 | C.
266 874 9,71 11.20 53,700 | C.
244 587 6.52 6.79 32,600
75 156 1L78 1.99 9,500 t C.
68 199 2.21 2.47 11,800 | C.
20 249 2.77 3.19 15,
\ 36 62.9 .699 .78 3,7 C.
8 18.8 209 .24 1,160 | C.
7.0 3.1 4.63 .051 .06 285 | C.
2.9 9.97 111 .12 508 | C.
L5 266 2.98 40.04 162, 000




WILSON RIVER BASIN. , 171

Monthly discharge of Mill Creek near Ash, Oreg., for the years ending Sept. 80. 18071912

and 1915—Continued.
Discharge in second-feet. Run-off.
Acou-
Month, Per Depthin
; s incheson | Totalin [T®7-
Maximuin. | Minimum.| Mean. | square
Thile, dx:rig;ge acrw-lee?;.
0. 149 0.17 824 | C.
3.32 3.70 17,800 | B.
4.10 4.93 22,700 | B.
12.9 14. 87 71,300 | B.
9.89 10.67 51,200 | B.
4.47 5.15 24,700 | B.
1.78 1.93 9,280 | B.
3.48 4.01 19,200 | B.
1.16 1,20 6,190 | B.
.898 .80 3,860 | C.
. 239 .28 1,320 | C.
567 .63 3,030 | C.
3.54 48.23 231,000
1.21 T .50 2,380 | A.
2.30 2.65 12,700 | A.
1.28 1.43 ,840 | A,
.469 .54 2,500 | A,
204 .24 1,130 [ A,
.071 .08 381 | B,
...................... 26,000

WILSON RIVER BASIN.
WILSON RIVER NEAR TILLAMOOK, OREG.

Location.—In the NE. } sec. 24, T. 1 8., R. 9 W., at the highway bridge above the
mouth of North Fork of Wilsen River, about 7 miles from Tillamook, Tillamook
County. N '

DRAINAGE AREA.—170 square miles (measured on maps compiled by G. B. Lacey
& Co.). .

RECORDS AVAILABLE.—December 18, 1914, to September 30, 1915, wlen station
was discontinued. .

GAaae.—Vertical staff in two sections on right bank. .

DiscHARGE MEASUREMENTS.—Made from lower side of highway bridge or by wading.

CHANNEL AND CONTROL.—Gravel; probably shifts during high floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 9.2
feet Janyary 14 (discharge, 7,500 second-feet); minimum stage recorded, —0.11
foot September 12 to 25 (discharge, 92 second-feet).

WinTeR rLow.—Stage-discharge relation unaffected by ice.

Drversions.—None.

Reeurarion.—None.

Accuracy.—Results considered good. ‘

Discharge measurements of Wilson River near Tillamook, Oreg., during the year ending
Sept. 30, 1915.

Date. Made by— neighe. | charge.
Feet. | Secft.

Dec. 18| P. V. Botgﬁe& ................................................................ 1.52 504
May 28 | C. L. Batohelder. . .ccuiueen i oiiniiiiiiieacancaaacncsocaraanacanccsasecnan 3.00 1,400
Aug. 24 | P. V. HOQZOS. o veeianiiieineeianem i tee i eciaracnntennacteoscsaaasaianann .03 106
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Daily discharge,.tn secondefest, of Wilsan River near Pillumoak, Orey., fortheyearending
Sept. 30, 1915.

Day. Dec. | Jan. | Feb. | Mar. | Apr: | May. | June. { July. | Aug. | Sept.
2,270 | "2,090 | 1,260 | 2,810 362 750 20€ 160 108
2,180 | 2,360 | 1,190 | 3,170 328 668 20¢ 151 108
2,270 | 3,440 | 1,190 | 2,450 328 590 19 151 103
2,090 | 4,530} 1,120 ( 2,360 328 545 180 151 103
2,000 | 4,530 | 1,120] 1,840] 295 500 18C| 15L 93
2,180 | 3,930 | 1,050 | 1,540 295 460 212 142 ‘08
2,270 | 3,530 1,400 265 420 265 142 98
2,630:| 2,900 990 | 1,260 265 420 36% 134 98
2,450.{ 2,630 30 | 1,190 310 380 265 134 98
2,360 | 2,090 930} 1,120 362.| 380 29r 134 08
3,730 [ 1,610 870 990 380 380 20C 134. 98
5830 | 1,470 | 990 930 400 380 08 134 02
6,930 | 1,400 | 1,050.| 930 40011 345 28C 134 [
7,500 | 1,260 | 2,000 870 400 310  25C 13¢ ox
6,160 | 1,190 | 2.360( 810| 400 310 ¢ 127 92

2,180 722 440 310 238 127 ag
2,000 440 280 280 120 92
2,000 615 500 280 28¢ 120+ j 92
1,920 722 280 250 120 92
1,840 568 668 250 238 120 92
1,680 568 615 250 250 120 o
1,470. 522 668 238 225 114 92
1,190 522 668 225 200 114 92!
930 480 750 238 20C 108 92
750 480 | 1,120 280 19¢ 108 | 92
695 440 | 1,470 230 18C 108 103
668 400 | 1,540 250 18C 108 120
668 362 | 1,400 225 18C 108 120
722 362 990 212 18C 108 108
668 362° 996! 212 18C 108 108
668 |..ceunnn 870 f..eeee.. 18C 108 fececnan

Note.—Discharge determined from a rating curve well defined between 100 and 2,000 second-feet.

Monthly. discharga of Wilson River, near Tillmmaok,. Oreg., for-the year ending Sept: 30,
1915.

’
[Prainage area, 170’ square mrilés.}]
Dischisrge in second-féet. Rumoff
" | Acens
Month. " | Deptirin-
Per h i racy..
i . § . . | inebeson: . Totalin, A
Moximum: | Miimum: | Mesn. Em d‘ra.inage‘ acre-foet,
arses, |
Desember 18-31. 2,360 500 { 1,200 7.08.: | 3168 38,800« B
January.......... . 7,500 668 | 2,610 15.4 17.75 | 160,000 | B.,
February. 4,530 80| 1,960 15 |- mos| - 1usiooe|-B.
Cheeeiiei 2,360 668 | 1,230 7.24. 8.36 @600 B..
April. oIl . ;170 362 | 1,040 612 6:8% 7900 | B.
BY ceenvaciannnrannnn . 1,540 265 612 3.60 &160f 37, 600-|; A..
June....s.eoooea.. 750 212 355 2.09 2.33 21,100 | A.
b T 362 180 292 1.31 5 13:608-) A.
Aungust........... . 160 , 'los 127 47 &7 7,810 | A.
September. ... ..01100 120 92 98.5° ol 5 B.
The pexiod..... caliasccrcanale cmmrmanesceommmamennd 526,000

NORTH FbRK OF WILSON RIVER NEAR TILLAMOOK, OREG.

Loearrox.—Inithe NW. } sec. 24, T. 1 8., R. 9 W., 800 feet above mouth of North
Fork, about 8 miles from Tillamook, and about-11 miles from Bay City, Tillamook
Coundy. ' ’

Disamaes AREA.—17 square miles (measured on maps compiled: by ¢- Bs: Eacey &-
Co.).
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e

‘Mcoms AVAILABLE.—August 21, 1913, ‘to ‘September 30, 1015, witmnataiion wee

discontinued.
Gace.—Vertical staff on left bank.
‘DrsorarcE MExsUREMENTS.—Made by wading.

CHANNEL &ND ‘®oNTROL.—Gravel and cobblestones; likely to shift.

EXTREMES UF STAGE.—Maxinmmum stage recorded during -year, 4.10 feet January 15
(discharge, 1,/760-second-deet); minimum stage recorded, 11.30 feet Aug=st 11, 12,
1710 28, September:3‘tn:25 and 28-to 30-(discharge, 14 second-feet).

1913-1915: ‘Maximum stage recorded, 5.10 feat September 4, 1913, ard January
23, 1914 (discharge, 1,760 second-feet); minimum is that of 1915.
WINTER FLOW. Ewge-dlscharge relation unaffected by ice.

Drversions.

—None.

Recurarion.—Nene.
Accunsor.—Restilts considered goodl.

Discharge measurements of North Fork of Wilson River near leamook ‘Oreg., duvimy
‘the year-ending Sept. 30, 1915,

1
Date. Mageby— LIRS | v || Date. Madohy— |08 | e,
——
Feet. | Sec.ft. Fret, | Secft.
Dec. 18| P. V.%s .......... 1.74 67.. May 29 | C. L. Bat¢helder....... 2.g§ 266
“May % C.‘Ldt Ter. '.ggé 138&55 Azg. 34t P.WV. . Helkges.....cuco.]| 11.36" 19.1

Daily discharge, in second-feet, of North Fork of Wilson Rwer near Tillamook, Oreg., for
thexyear ending Sept. 8Q,.1915.

Day. Oct. | Nov. | Dec. | ;Jan. | .Feb.,| dfar. | Apr. | May. | June. | July. | Aug. | Sept.
10| 260 835 16| 132| m0| wus| 12| .38| 33 18
25| 22| 205| 190| 60| 7a0i] B3| 1067 33! | 18

1,100 225| 205| 208| 10| e30| 33| 87| 33| 8 14
80| -208| -280| a02| 132| 435| | 7| %] cpa| 1
630 | 132| 28| mo| 132] 35| 33| 72| || 2 14
00| 132'| =351 e30| 180 8| s3] e’ 5| 2| n
425'] i33| .80 500| 160 160| @3] 62| 66| 22 14
315| 132 402| 425| 1oo| .1s2| m8,| 40| 19| 16| 4
28| 1| as8| afo| 08| 132'| me| | s 18 7
5| 119'| as5| 338| 08| 127| wus’| 62| «#8| 16 14
90| 16| 450| 33| -s2| me| we| s9| 48] M| m
242| 06| 55| 28| o4 106|. 46| 62| 46 i
320] o4 we0| 28| a6l 106| 46 49| 82| 18 14
525] 9al1200( 90| seo| ‘ea| 54| 46| 62| 2 14
T ou|te0| 15| 45| 82| 8| 46| 40| @ M4
; : .
sar5| o4 60| 10| 425| 82| 46| 43| 0| 20
w50 | -04] s00| 160| 278| 82| 46| 40| 62| 14 14
315| 62| ess| 132| 25| 62| 7| 4] 59| 1 u
42| 62| 60| 106| 146| 62| 225] 40| 8] 14| A4
A%5| 63| 630 | 106| 132| 62| 17| ] 46| 14 14
us| oe2| 60| 6| 132| ue| 108 33| 48] 34| e
a32| - sl 575 2251 16| 48] 132 33! ] 16l mu
mo| 0 az2| 20! 75| w0 17| 38| ]| 1 14
ue| 54| 9| 25| 1| 33| 4] 83| 40| 19 14
82| 54| 6| 190 106| 48| 260 46| .83| .18 14
) H
8% sml el 60| m| we| sso] a2| 83| 18] s
205| 62| 160| 66 48| 485 46| 33| 18 18
an.| 26| 63| 132] 62| 46| 3] 0| 33| 1 14
132 278 | oAl s2| 46| 30| s3] 33| 18 14
3 -7 S 62| a5 225, 33| @83 .48 au4
ceeeens| 402 4 LT 621....... 160 |...0... 33| 18| Tia

Nore—Dissharge determinad {frome stingeurve welkdefned: iselemr 600:pecondséset.



174 SURFACE WATER SUPPLY, 1915, PART XII—C.

Monihly discharge of North Forl;m{ Wilson River near Tillamook, Orex., for the year
ling Sept. 30, 1915.

[Drainage area, 17 square miles.]

Discharge in second-feet. Run-off.
Accu
Month. P Depthin
' er incheson | Totalin |TB¢¥-
Maximum. | Minimum. | Mean. sgmqa;e drainage | acre-foet.
" area.

1,040 62 239 14.1 16.26 14,700 | B,

1,100 72 312 18.4 .53 18,600 | B,

402 54 145 8.53 9.83 8,920 | B,

1,160 54| 420 2.7 28.48 25,800 | B.

740 108 262 15.4 16,04 14,600 | B,

4756 62 155 9.12 10.51 9,530 | B.

740 33 145 8.53 9,52 8,630 | B,

485 33 123 7.24 .35 7,560 | B,

132 33 54.7 3.22 3.59 3,250 | A,

119 28 46.9 2.76 3.18 2,880 | A,

33 14 18.6 1.09 1.26 1,140 | A,

28 14 14.9 .876 .98 887 | A.

1,160 14 161 9.47 128.53 116, 000

MISCELLANEOUS MEASUREMENTS.

The results of measurements of the flow of streams at points
other then those at which gaging stations were maintained are pre-
sented in the following tables:

Miscellaneous discharge measurements in Lower Columbia River basin and Pacific slope
basma in Oregon during the year endmg Sept. 30, 1915.
‘Walla Walla River basin.

Date. Stream. diveriing o Locallty. naight, | Diseharee.

. Feet, Sec.-ft.

Aug, 19 | Walla Walla River..| Columbia River....... One-fourth mile below [...... . 89

. junction of North and X
'} South forks.
Feb, 11 | Water su%ly of | Mill CreeK...cvocun-.-- Intake, sec 12, T.6 N, |-eeeenes 21.6
W'alla alla, R. 37 Walla Walla
County, “Wash.

Umatilla River basin.

Sept. 2 | Umatilla............. Columbis River....... Above Pehdleton, Oreg., |--eees.- 3
one-eighth mile below
mtakeofoemmnkm,

Apr, 19 |-.... L [ TR I L [ Abowe mesh TESOLVOIL, {eveennne 605
Or%‘gh ,86¢. 8, T.2N,, R

May 1]..... T [ TR I s [s TP PR L 1 JOU PRI PP 371

July 20 |..... U6 1 RN (R r: 1) S One-fourth mile below {........ 45.5
Furnish spillway, -

near Echo, Oreg,

27 26
Aug, 28 |. 19
Nov. 10 1,000 ieet above Oregon . .9

Land & Water Co.’s
dam, near Umatilla,
Orog,
Jan, 8|..... £ 7 TR PR Ui [ ..-| One-half mile above U, 8, |.--..... 79.9
. Geological Survey gag-
station near Uma-
Nov. 10 | Oregon Land & Wa- | Umatilla River........| Just i)elow intake nehr 1.09 9,30

ter Co.’s canal, Umatilla, Oreg. 1
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Miscellaneous dwchargc measurements in Lower Columbia River basin and Pam_ﬁa slope
basins in Oregon during the year ending Sept. 30, 1915—Continued.

John Day River basin.

Date. Stream. vy oo Locality. | poae | Discharge.
Feet, Secft.
Oct. 4] Canyon Creek.. Damsite, 10 miles above 0.23 8.20
Canyon City, Grant
o County, O
[ 3 PO U [ TN . ..] Canyon City, Grant .03 10.4
County, Ore| ng
July 23 | North Fork of John . Allison’s ranch, 13 miles | 1.08 74.8
Day River, above Dale, dreg
Oct. 20 | Camas Creek Just below Cable Creek, | .65 17.6
: Day River, Oreg,
Mar, 8 do 21.9
July d - 11.7
19 . i reg 2.25
10 miles northwest Of |...... v al.00
 Ukiah, Oreg.,neareleva-
tion 4, 500 foot,
15 | Potamus Creek...... North Fork of John | 15 miles east of Ukiah, |........ 1.52
Day River. Oregi near elevation
14 | Ditch Creek.........}..... L [ S, 10 miles easl; of Parkers |........ 1.34
Mill, Oreg., elevation
about 4,400 Toot,
Deschutes River basin.
July 28 | Deschutes River.....| Columbia River....... Graft’sranch, above Davis j........ 478
Creek sec 3, T. 22 8.,
3L ... Q0.nennnn SO S SN Cline Fails ¢ (forcaer gaging |........ 317
st‘,atlor.\)é sec. 14
Nov. 2| Davis Creek......... Deschittes River...... Graft's ‘ramon, % mouth ........ 208
see 10,‘1‘ 228 R.8E,,
M.outh NW, $sec. 6, T.]........ 222
20 8., R. 11 E., Oreg.
Dec. [« 1 TN P, 182
Feb, 188
1 176
guly ........... ommsar| 155
une Former agmgsta onnear 135
. maf 0m§ ,in sec. 3,
T.188.
Apr. 17 ; .| Above Mill Creek, Oreg. 41.6

17 i enear mouth, Oreg.. 55.6

18 of Barnes Butte, 3.05

17 | Rye grass ditch......|..... [+ 1+ T, . Near 1gntake at Prineville, |........ 24.1

T
June 22 | Metolius River...... Deschutes River...... A.lleegsranch SW. % sec. .50 1,100
. 101’1‘128.,R.9E.,
22 | Canyon Creek....... Metolius River........ 2m11e§ above gage, NW. 1- ........ 16.1
NW see 29, T.128., R
22 | Smallstresm. ....... Canyon Creek......... s% % gégz 3 800, 17,128, |oeeeees 2.25
., Oreg.
22 | Brush Creek.........|..... Q0reeerecrcnaemans SW. 18K, 1 866,17, T 12|........ 3.07
S., R, 9 E., Oreg.
22 | Smallstream........ cevee@Ouaaeraenienans NW.1 NE, {sec 2., T. 12 }........ 4.08
S,R.9E., Oregb
22 {..... (s [/ SO AR (i [ S SVSV. %NE. sga. , T, 12]..... vasl a3.0
. 9 Teg.
22 | Roaring Creek........ ST S s Onefhaumﬂeabovemouth ..... 4.5
SW.38SW. I:t, sec. 20, T.
. . 128, R.9 Oreg.
4 | Badger Creek. ‘Warm Springs River..| He He camp !%rounds, 860, |eerennns 18.9
19, T.78 Oreg.

30 9.4
Sept. 5 7.25
June 29 42.0
Sept, 4 37.7
0(3. 22 30.1
Aug. 17 .. oo ee a0 do.. 13,2

a Estimated.
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Miscellancous discharge measurements in Lower Columbia River ba*m and Pacific-stope
basins:in: Oregon-during the year ending Sept. 30, 1915—Contimued.

Hood River basin.
Tributary to or : -Gage
Date. -Stream. diverting from— ‘Lucality. heiaggﬁt. Discharge.
Peet. | Bect.
Nov. 19 | Mount Hood- 8iteh...| Bast Fork of Hood | Intake near Mount Heod, |........ 3.96
TRiver. Oreg.
July 22 .do. 18.9
24 17.6
Sept. 17 12.4
Miltnomah Creek ‘basin.
Inly 28 | Multnomah Creek...| Columbia River....... Beéow ‘Multnomah Falls, |.._..... 11.4
Teg.
Sandy River basin.
Nov. 8 Rowe, just above S*ill 0.96 151
Creek, Oreg.
Aug. 15 [.. . @0uiieiiiiiiiiai e @Ouiii e eoansescnnsensocenons .52 69.6
Sept. 7 |-...i00. .o iiiiniloei@00emnnnncaananene|onsee@Onneeeenennrannnans .40 70.4
Nov., 7 Mx())uth, near Brightweod, |........ 18.9
Sept. 7 Welehes 0 - .20 85.4
Nov. 10 Fuzmgngsgmg statmnrnar .48 337
Brightwood Oreg.
‘Willamette River basin.
June 24 | Williamette River...| Golumbia Biver. ...... Former gaging statior at
nng%eld Oreg........ 1.28 ],,750
Sept. il |...oc0ueeeiaanan.... -...x’(io.............“..... s@0cmeesvsenvevsacereaclonnacann 717
26 | Lost Creek....c.c.....| MdKenzio River....... Near MeKenzie Brit‘lig, .80 184
Oreg sev. 11, T. 16 8,
25 | Horse Credk. PN 's MR, <N " MoK enzio g 1710 245
ng:sac.-ﬂs,il‘ 158
5 | Power canal.........| SouthBantiam River.. Alban ..................... 176
9 | Mill Creek.......c... Willamette River..... Salem, % belowpo‘Ver ....... . 42,2
9 | Power.canal.........| MillGreek............. Sﬂem S PR 116
Anwg. 5 | Yambhill River........ ‘Willamette River .... “Former stationrear| 380 103
La Fayette, Oreg.
Rogue. River ‘basin.
1913, ! .
July 28 { Rogue River.......i| PaéficOrean......... stoontmued g?%mg sta- 1.27 656
H . Il
31 l.een.dOueenn [P I . | S, PN N do.................... .1.27) 588
ot 30 & Lo Above Galifornia-Oreron' 402
AP 1 i R |, MY NPT |, M, 3 X PO |
. Power Cobcanal, near
Aug. 19 .89.4
oM jin 4
ug .
' . Boutli\ ork,.ear Bu ﬂ;e} . X
Sept. 17 | South Fork:efiLiitste'| Little ButsetCreek. . ..| Former ng stat'on| 9.49 14.3
Butte Creek. R0 ; Orce
Omt. 21 | Nogth Fork of Eitte |....sd0.nenoeeeenrenens BelowMIake,iOm s| 818
Butte Creek. -east-ofTsadee Creek, O vg. o
22 |ouuen do RPN 1 .. .34 27.3
22 |.....do dlessat a‘......... soenosn 31 .3l
Sept.18 | Notth Fork-ofiLitile! stat™on .61 -37%
Butte Cresk, t nearLa e Creek, Orog.
18 | First Hanley ditch..| North Po#leof Little | 200 feet below intake near |........ 15.1
.Butte-Oreek. -Lale »Oreg,




MISCELLANEOUS MEASUREMENTS.

177

Miscellaneous discharge measurements in Lower Columbia River basin and Pw‘zﬁc slope

basins in Oregon during the year ending Sept. 80, 1915—Continued,

Rogue River basin—Continued,

Date. Stream. (;[;zgi‘t’fg‘gr%‘;;'_ Locality. hg$;t Discharge.
1913. Feet. Sec.ft.
Sept. 18 [eSecond Hanley ditch.| North Fork of Little | 100 feet belowintake......|........ 4.1

Butte Creek,
18 | Third Hanley ditch. |.....do................ Intake......ceivemrenaee]onanenn 22.0
Aug. 3 | Eagle Point diteh.... thtle Butte Creek. . ..| Intake, near Brownsboro, {........ 5.9
reg .
Sept. 19 |cecee@0irarcrncncnanca)eaans ORI R (¢ 1 R SO 1.5
May 2| BearCreek.......... Rogue River....ll Former gaging station 1.18 98.8
near Talent, Oreg.
July 4.....d0.ccicnnnnnn. RN PP do. 4. 20.3
d 16.8
4.16
Mar. Fotmer gaging station 708
near Buncom, Oreg.
(1170 1 8 FU, T YO N [ SN MU YO S 1.28 44.6
15 Li t t 1 e Applegate Applege.te River...... Below Farmer’s diteb, |........ 2.2
Rive near Buncom, Oreg,
15 Farmer’s ditch...... Little Applegate | Intake,near Buncom,Oreg ........ 6.2
. River.
15 | Cameron ditch...... Applegaté River......[ Former gaging station .80 9.14
near Buncom, Oreg.
Umpgua River basin.
Aug. 9| South Umpqua | Umpqus River.......| Roseburg, Douglas 115
L County, Oreg,.
Aug. 15 orth Umpqua|..... [+ Trail crossing 1 mile be- 40
River. %J:v bBradley Creek,
g‘
Sept. 21 |..... 11 ST S 15 1 YU U 1, JO PPN PN 31,
Aug. 15 |..... L5 1) TN FOP [ 1S P 1 mﬂe above Lake Creek, |........ 269
Teg.b
Sept. 21 |.....d0.ceeoiiineni]ia iy s.do. FOUTRIIN S [ SRS SUPUN 270
Aug. Sﬂent Creek. Diamond Lake........ i'mileabove mouth a.. ... . 21.5
Lake Creek. . Outlet of Diamond Lake . R 18.7
Sept. 22 |.....@0-cereenecnnnnd]eenandon e ¢ 1 . 21.8
Aug. Mout,h b.. . 28.1
Sept. 20 ... d0c.iiiiienii e edOn e e cemenn - . 23.0
Apr. Bndge SE. V%’sw' 24, LD~ A 70.1
8 T« 1 S B 66.7
Aug. Half a mile below bri ........ 12.7
sec. . 238, R.
Apr. Mouth sec. 13, T. 23 S ........ 5.2
TN
‘e Estimated.

b About 50 miles east of Hoaglin, Douglas County, ou unsurveyed land; see Diamond Lake quadrangle.
19415°—18—wsp 414——12






INDEX.

A, ) Page.
Accuracy of data and results, degrees of...... 13-14
Acknowledgments for aid. .
Acre-foot, definitionof....................... 8
equivalent ofce.veeeenienniiiniinins 11
Albany, Oreg., Willamette Riverat....... 110-112
Allen’s ranch, near Lava, Oreg., East Fork
2 R 48-49
Allingham ranger station, near Sisters, Oreg.,
Metolius Riverat................ 70-711
Amboy, Wash., Lewis River near. 132-133
Anderson ditch, discharge of..... . 61
Antelope, Oreg., Trout Creek near. .. 77-18
Applegate River, discharge of..... .o
Appropriations, annual, record of............ K
Arnold canal near Bend, Oreg............... 51-52
Arnold Irrigation Co., acknowledgment to... 15
Ash, Oreg., Mill Creek near
Authorization and scope of work...........
B.
Badger Creek, discharge of................... 175
Batchelder, C. L., work of e cooeeeennn... 15
Bear Creek at Medford, Oreg. 156-158
discharge of .....c....... eee 177
Beaver Creek, discharge of................... 175
Bend, Oreg., Arnold canal near............. 51-52
Central Oregon canal near............... 52-54

Deschutes River at and near. 38-40,40-41,41-42

North canal near.......... . 55-87
Pilot Butte canal near. . 54-55
Swalley canal near..... 57-58
Tumalo Creek Near.....ovveueirecnnnnnn- 59-61
Tumalo feed canalmear.................. 61-62
Big Butte Creek, North Fork of, dischargeof. 176
South Fork of, near Butte Falls, Oreg... 152

Biggs, Oreg., Deschutes River at Moody near 45-46

Brightwood, Oreg., Lost Creek near. ....... 104-106
Brownsboro, Oreg., Rogue River Valley
canalnear.....coveeeeeeenrennn. 155-156
Brush Creek, discharge of........... ... 175
Bull Run River near Bull Run, Oreg...... 106-107
‘Butte Falls, Oreg., South Fork of Big Butte
Creekmear......coeevecirineunans 152
C.
Cable Creek near Ukiah, Oreg................ 32-33
California-Oregon Power Co., acknowledg-
f10131 10 s J s 15
flume of, near Prospect, Oreg............ 151
Camas Creek above Cable Creek, near Ukdah,
OTeZ . evecrrncrasacennanannenansnn 30-31
discharge of............ ... 175
Cameron ditch, discharge of..u.eveeenneton.. 177
Canyon Creek, branch of John Day River,
discharge of......ceeeeeunannnai.. 175
branch of Metolius River, discharge of... 175
near Sisters, Oreg..cc.cuscvnveennans 75-76

) Page.

Cazadero, Oreg., Clackamas River near.... 127-128
Oak Grove Fork of Clackamas River at

and near.......coe...- 129-13° 130-131

Central Oregon canal near Bend, Oreg....... 52-54
Central Oregon Irrigation Co., acknowledg-

Clackamas River near Cazadero, Oreg.... 137-128
Oak Grove Forkof, mnear Cazade™,

Oreg.reeeceecnnaneenns 129-130, 130-131
Clarno, Oreg., John Day River at...uceu.n... 26-28
Clear Fork near Lowis, Wash......... . 137-139
Clear Lake, Oreg., McKenzie River at..... 121-122
Coal Creek near Léwis, Wash.. 139-143
Collier, I. L., work of.....covnuvunn. .. 15
Columbia River at The Dalles, Oreg......... 15-17

tributaries of, below mouth of Snake
River, gaging-stationrecordsor 17-146

Columbia Southern canal, discharge of....... 61
Control, use of term.....oeeeevneeaaannnnn.. 8
Cooperation by Oregon and Washington..... 14
Corps of Engineers, U. 8. Army, acknowl-
edgment t0.....cvueeemnaaiaenans
Cowlitz River at Lewis, Wash...
at Mossy Rock, Wash....... S
Cowlitz River basin, gaging-station recors
1 SN .. 133-146
Crane Prairie, Oreg Deschutes River at.... 34-35

Crescent Creek at oiitlet of Cresdent Lake, near

Crescent, Oreg......c.occaeveueann 49-51
Current meters, plate showing...........c.... 12
D.
Dalles, The, Oreg., Columbia River at..... 15-17
Data, accuracy of, degrees of........... 13-14
explanationof.......... 11-13
Davis Creek, discharge of... . 175
Dee, Oreg., Hood River at....... - 88-90
‘West Fork of Hood River near. ... 96-98
Definitions of ferms. ... .coeeeiiivaiianaon 8
Deschutes River at Bend, Oreg.............. 40-41
at Crane Prairie, near Lapine, Oreg...... 34-35
at Lava Island, near Bend, Oreg....... 38-40
at Mecca, Oreg. ..ocvvvvennnnnnnennnnen.. 43-45
af Moody, near Biggs, Oreg.............. 45-46
at Tumalo, Oreg...... erbtenceeeranaanene 42-43
below Bend, Oreg.......leveeaeennnnenn 41-42
ASCHATE Ofceeneccovncrrercnrannsiananans 175
near Lapine, Oreg....... ecevacavauanens 35-37
near Lava, Oreg- . ...ccceeeeeuecanannns 37-38
Deschutes River basin, d!scharge measure-
mentsin. ... ..o tiaiala.. 175
gaging-station recordsin................. 34-85
Discharge in second-feet, table for converting,
into theoretical horsepower...... 10
tables for converting, into run-off........ 9-10
Ditch Creek, discharge of......c.oooverenenen 175



’

180 INDEX.

E. Page. K. Page.
Eagle Point, Oreg., Little Butte Creek near. 152-154 | Kelley, J. G., acknowledgment to............ 15
Eagle Point ditch, discharge of.............. 177 | Klickitat River near Glenwcod, Wash. 85-87,87-88

East Fork at Allen’s ranch, near Lava, Oreg. 4848
at Morson’s intake, near Lapine, Oreg... 46-48
East Fork Trrigation District, acknowledg-

eanal of, near Mount Hood, Oreg.
‘Elkton, Oreg., Umpqua River near......
‘Elliott ditch near Prinsville, Oreg...........
Elliott’s ranch near Pringville, Oreg., Ochoco

Creekat....ooooooiiiiiii. 64-65
Equivalents, convenisnt...........ccceene... 9-11
Eugense power canal near Walterville, Oreg.. 125

F.

Farmer’s diteh, discharge of ................. 177

First Creek near Sisters, Oreg.............. 73-74

Five Mile Creek, discharge of................ 175

Fuarnish reservoir, Umatilla River above..... 2

G.

Gaging station, typical, plate showing....... 12

Gateway, Oreg., Trout Creek near.......... 79

Gibbon, Oreg., North Fork of Umatilla River

DOAT.cecmeemroacecosomencannsnann 25-28
Glenwood, Wash., Klickitat River

1. U P 85-87,87-88

H,

Haniley ditch, first, discharge of.............. 178
second, discharge of.......... . 177
third, discharge of ............ 77

Hay Creek near Hay Creek, Oreg 80

He Be sawmill, Warm Springs River at.... 831-83

Henshaw, F. F., dirdetion by............ .. B
Herring, W. E., acknowledgment to. ........ 15
Hoaglinu, Oreg., North Umpqua River near.. 163
Hood Riverat Dee, Oreg...o.covevecean.nn 88-90

at Powerdale, near Hood River, Oreg... 91-93
at Tucker Bridge, near Hood River, Oreg. 90-91
East Fork of, near Mount Hoed, Oreg.. 93-94,

94-95

West Fork of, near Dee, Oreg.......... 96-98
Hood River basin, discharge measurensents

1+ TR P 178

gaging-station records in .. 88-98

Horse Creek, discharge of. .. 178

Horsepower, equivalent.of.ccoe.oceocecevaeas 1

theoretical, table far converting discharge
in gecond-feek iBdo. . c.oioooennn. 10
‘Hustun, Wagsh., White Salmon River at... 108-102

3.

Jaek Creek near Sisters, Oreg........ccon .. U-75

Jasper, Oreg., Middle Fork of Willameite

. Riverat.........ococoiianaian 100-110

Jefferson, Oreg., Santiam River at.

John Day River at Clarno, Oreg
at McDonald, Oreg......... -
North Fork of, discharge of ...._.........

Klickitat River basin, gaginz-station records

1T 154-155

Cowlitz River basin, nea~ Lewis, Wask .143-146
Deschutes River basin, near Sisters, Oreg. 71-72
Lapine, Oreg., Deschutes River near... 34-35,35-37
East Fork at Morson’s intake near....... 46-48
Lava, Oreg., East Fork at A1"n’s ranch near. 48-49
Lava Island, near Bend, €veg.,, Deschutes
Riverat..... ...l
Lewis, Wash., Coal Creek mene............
Lake Creek mear. .............ceeeeea..
Ohanapecosh River near...... ..
Lewis River near Amboy, Wash...........
Lewis River basin, gagingstation records
2 (T 132-133%
Little Applegate River, disel ~vgeof......_.. 77
Little Butte Creek near Eagly Point, Oreg. 152-154
North Fork of, discharge of. 176
South Fork of, discharge of 176
Little Sandy River near Marmet, Oreg.... 107-108
Lest Creek, Sandy River barin, nenr Bright-

wood, Oreg.........coeeannnnn 164196
Willamette River basin, dischergeof.... 176

M.
McDonald, Ozeg., John Pay River et........ 28-29

MeEay Creek near Prineville, Orog.-.. .. 68-70
MeKenzie River at Clear Lake, Qsag.. 124122
near McKenzie Bridge, O %¢.. .. - B2%-123

near Springfield, Oreg. coee . cven. —c. 128125
Marmot, Oreg., Little Sandy River npar... 107-109
Sandy River Beak - cmeeecomicve canee oo 102108
Measures, equivalents of. .. ..o .. .- 11
Mecea, Qreg., Deschutes Rivaw afi...c<... ... 4345
Medford, Oreg., Beax Creelsat.. . cee... ... W3G-358

Metolius River at Allinghaw ramnger stabism,
near Sisters, Oreg e, ceaane----. 70-71

discharge of.co..ooonii e B
Mili Cmek, branch of Qolrose €reek, discharge

|| SRS IPPUUNIONUR -

branch of Rogue River, d*«hasge ef..... 176

branch of Willamette River, dischargeof. 176

Deschutes River basin, near Warm
Spring, Orege—. . ceeeencanmsana. - 53-84

Umpqua River basin, uew Ash, Qreg- 166153

Walla Walla River basin, mesr Walla g
Walla, Wash v e ce e eeee oo 1920

Milton, Qreg., South. Ferk af Walls Walia
: " Rivernear..............x amnenee 17-18

Meody, Oreg., Deschutes Rivat abaceeee. ... 4646



INDEX. [ 1.}
Page. R. Page.
Marson’s mFmotkke) ;:_m Lapine, Orog., Fast 548 Boaring Creek, disetmrgeof.. .. .. . 1B
""""""""""""" Prospest, Oneg. 1(3-14
Mossy Rock, Wash., Cowlitz River at. .... 136-137 ‘Om }(a);k)v ﬂg
Wount Hood, Oreg., ®ast Fork Irrigation |} " 5 =~ - o-ororronieoetes
District 1 9596 mear Tolo, Oreg............. - 149—150
East Fork of Hood River near. ... 03-04,04-95|| -8 m"‘y’m’ discharge measureraTts 176
Mount Hood ditch, Jischarge of............. 76|} o eToteescnoteneesTresereots AR
Srultnomeh Creek, discharge of.............. 16| ,, E2ging-station records n
N, Creek, OPeg...o.ooeuneninnn ToH-155
. mear Brownshoro, Oreg. ... .. ...... 155156
North canal near Bend, Oreg................ 55-57 ® ’U i emowied
North Bide Bonlder Creek, discharge ol...... 176 o River Valley Co., ze &
North Umpqua River at Yoketee Falls BIOE $0....ooonnienne e *
P(g_eg“ ver 8 eteo o1 | Trm-off (dopeh in nches), defintion of ... C 8
Qischarge ... ... 177 tables for converting discharge in seccnd-
near ‘ang'ttn, Dreg ....... .. 163
near Oakereek, OTeg................... 164—165 ]
Worthwestern  Tleotric Co., acknowledg- 8
menttn.....-..._...._.,.._._.. 15
. Salem, Oreg., Willamette River at........ 112-117
0. 8almon Creek near Oakridge, Oreg. .. . 117-119
Oukereck, Orez., North Umpgua River :monRIit\irz:l;eiSChmge 0‘;’ 5 r;g e - 102—:;:
a1 > R, 161-165 andy Marmot, -
Orikridge, Oreg., North Fork of Middle Fork ’ Clear Fork of, near Welches, Oreg....... 164
of Yiltamette River near.. .. T10-120 | Sendy River tasin, discharge measummonts e
Salmon Creek Near. . ....o.coooeannn-. T17-119 R ARt R LR TR EEA S AR
©choeo Creek at Fllott’s Tanch, nesr Prine- @mﬁt&ﬁm recordsn..._.....
Vifle, OTeg. . oo 6465 | Santiam River at'Jefferson, Oreg...
iseharge of .. o ooeeeeeeeennnn.. .. 175 | Second-foot, definition of....... ...
Ghanapecosh River near Lewis, Wash..... 133134 equivalents of....................
Orogun, COUPAraAtIoN BY - oo ..o 12 | Shitike Creek at Warm Spring, Oreg.
Btate Wtzter Board of, acknowledgmant gﬁ:‘;@gﬁfé dié:ﬁ;"og: g-eek -----------------
............................... 14 (4 o near.......
©regon Land & Water Co.’s canal, diseharge fil‘;tg"ei‘ near
L P 174 ack Creek near. .
Oregon Lumber Co., acknowledgment to... 15 Lake f)reek near.
Owings Creelk, discharge of .. ..._............ 175 Metohustiver at Alfingham ranger sta- o
OD, DNOAL . - eeeeeaennenrnmnnnan
P Squaw Creek near.... teverennnao.. 6364
Pacific Power ami Light, Co., ackmowledg- Soup Creek, discharge of.........._.......... 77
MENE L0 oo 15 | South TUmpqua River, discharge of......... 177
Packwood Lake, Lake Cresk at outlet of, near Sp-ﬁgﬁiﬁfkéf:?hme :;m SR 'i%_g;'
Lowis, Wash.........cceeuunee 143-145 | Spi » Oreg., McK. -«
Paalsen, G, G., Work of-.............o.o.. Squaw Creek near Sisters, Oreg............ 63-64
Pt O Stogart, Tt T otk o eerr s 5
Portland ., water bureau, acknowledg- ’ «s WOIK OL..oocoon heseoneoon
" mentto......... T 15 | Suttles Lake Trrigation District, acknowlsdg-
Portland Railway, Light & Power Co,, ment $0. ..ot 15
acknowledgment to.............. 15 | Swalley canal near Bend, Oreg.............. 57-58
Potamus Creek, discharge of.... ... .. ....... 175 T
Power canal at Albany, Oreg., discharge of.. 176 )
at Salem, Oreg., dischargeof............. 176 || Tableland diteh, discharge of................ 175
Powerdale, near Hood River, Oreg., Hood near Prineville, Oreg......ccooveennen... 66-67
Riverab.....ooooooiiiiiill. 91-93 || Teel Trrigation District, acknowledgment to. 15
Prineville, Oreg., Ochoco Creek at and near 64-65, || Terms, definitionsof..........ccoociiaiiionce 8
65-66 | Tillamook, Oreg., North Fork of Wion
Elliott diteh near.. ... 63-69 River near 172-174
M¢Kay Creek near... . 69-70 ‘Wilson River near.....ccoveenaiuanaaes 171-172
Tableland ditch near 66-67 || Timothy Meadows, near Cazadero, Oreg.,
Prospect, Oreg., California-Oregon Power Oak Grove Fork of Clackamas
Co’sflumenear. ................ 151 Riverat....coviiiieninainnas 129-130
Rogue River below........coceueean. .. 147-149 || Tolo, Oreg., Rogue River near............. 149-150




182 INDEX.
Page. Page.
Trout Creek near Antelope, Oreg. ........... 77-78 | Walla Walla, Wash., Mill C*k near....... 19-20
near Gateway, O1eg. ....ccvegeeneancannn 79 water supply, measurement of. .. .n 174
Trout Lake, Wash., White Salmon River at Walla Walla River, discharveof..........~- 174
splash dam DeAT..eeseeernnnnnn. 99-100 South Fork of, near Mil“m, Oreg........ 12-18
Tucker Bridge, near Hood River, Oreg., Walla Walla River basin, d'«charge measure-
Hood Riverat................... 90-91 mentsin......coeieienniiennann. 174
gaging-station recordsir....c.c.ccoaea... 17-20
Walterville, Oreg., Eugene power canal near 125
‘Warm Spring, Oreg., Mill Creek near........ 83-84
Shitike Creek at......covereecracreecenns 6-77
‘Warm Springs River at He He sawmill, near
‘Warm Spring, Oreg.cee.eevenee 81-83
‘Washington, cooperation by......... 4
‘Water-stage recorders, plate showing........ 13
Woelches, Oreg., Clear Fork of Sandy River
1020 )

North Fork of, near Gibbon, Oreg....... 25-28
Umatilla River basin, gaging-station records
5 ¢ T, 21-28

Umpqua River near Elkton, Oreg 158-160

Umpqua River basin, discharge measure-
mentsin.......coooiiiiinl. 177
gaging-station recordsin............... 158-171

U. 8. Forest Service, acknowledgment to.... 14
U.8. Office of Indian Affairs, acknowledg-

mentt0..covieenriiiniiaeas 14
U. 8. Reclamation Service, acknowledgment
L7 YN 14
U. 8. Weather Bureau, acknowledgment to. . 14
V.

Velocity in feet per second, table for convert-
i.ng, jnto velocity in miles per

Waldo Lake Irrigation & Power Co., ac-
knowledgment t0...coveeeeenanan 15

White River near Tygh Valley, Oreg

‘White Salmon River at Hu~am, Wash. . .. 100-102
at splash dam, near Trout Lake, Wash. 99-100

‘White Salmon River basiv, gagmg-statlon

Middle Fork of, at Jasper, Oreg.
North Fork of Middle F-rk of, near Oak-
ridge, Oreg....cccevenvecnnnaan 119-120
Willamette River basin, divcharge measure-
mentSib...cuennenearinnneneaanen 176
gaging-station recordsif.....c......... 109-131
Wilson River near Tillamodk, Oreg........ 171-172

North Fork of, near Tillamook, Oreg.. 172-174
Wilson River basin, gagin—station records

b | S 171-174
Wimer canal, discharge of. 61
Y
Yamhill River, discharge of .......ccccnue...
Yoakum, Oreg., Umatilla R*ver at
z.
Zero flow, point of, defined 8
Zig Zag River, discharge of 176




STREAM-GAGING STATIONS

AND

PUBLICATIONS RELATING TO WATER RESOURCES

PART XIL—NORTH PACIFIC SLOPE BASINS







STREAM-GAGING STATIONS AND PUBLIOATIOWS
RELATING TO WATER RESOURCES.

INTRODUCTION.

Investigation of water resources by the United States Geological
Survey has consisted in large part of measurements of the volume of
flow of streams and studies of the conditions affecting that flo~, but
it has comprised also investigation of such closely allied subjeets as
irrigation, water storage, water powers, underground waterr, and
quality of waters. Most of the results of these investigations have
been published in the series of water-supply papers, but some have
appeared in the bulletins, monographs, professional papers and
annual reports.

The results of stream-flow measurements are now published an-
nually in 12 parts, each part covering an area whose bourdaries
coincide with natural drainage features as indicated below:

Part I. North Atlantic slope basins.
II. South Atlantic slope and eastern Gulf of Mexico basins.
IIT. Ohio River basin.
IV. St. Lawrence River basin.
V. Upper Mississippi River and Hudson Bay basins.
V1. Missouri River basin.
VII. Lower Mississippi River basin.
VIII. Western Gulf of Mexico basins.
IX. Colorado River basin.
X. Great Basin.
X1. Pacific slope basins in California.
XII. North Pacific slope basins, in three volumes:
A, Pacific slope bagins in Washington and upper Columbia River basin.
" B, Snake River basin.
C, Lower Columbia River basin and Pacific slope basins in Oregon.

HOW GOVERNMENT REPORTS MAY BE OBTAINED OR CONSULTED.

Water-supply papers and other publications of the United States
Geological Survey containing data in regard to the water resources
of the United States may be obtained or consulted as indieated
bedow.

1. Copies may be obtained free of charge by applymg to the
Director of the Geological Survey, Washington, D. C. The edition
printed for free distribution is, however, small and is soon exhausted.

2. Copies may be purehased at nominal cost from the Superin-
tendent of Documents, Government Printing Office, Washington,
D. C., who will or application furnish lists giving prices.

It
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3. Sets of the reports may be consulted in the likvaries of the
principal cities in the United States.
4. Complete sets are available for consultation in tha local offices
of the water-resources branch of the Geological Survey, as follows:
Boston, Mass., 2500 Customhouse.

Albany, N. Y., Reom 18, Federal Building.

Atlanta, Ga., Post Office Building.

Madison, Wis., care of Railroad Commission of Wisconsin.

Topeka, Kans., 25 Federal Building.
-Helena, Mont., Montana National Bank Building.

Denver, Colo., 403 New Post Office Building.

Salt Lake City, Utah, 421 Federal Building.

Boise, Idaho, 615 Idaho Building.

Portland, Oreg., 416 Couch Building.

Tacoma, Wash., 406 Federal Building.

San Francisco, Cal., 328 Customhouse.

Los Angeles, Cal., 619 Federal Building.

Phoenix, Ariz., 417 Fleming Building.

Austin, Tex., Old Post Office Building.

Honolulu, Hawaii, 14 Capitol Building.

A list of the Geological Survey’s publications may be obtained by
applying to the Director of the United States Geoloical Survey,
Washington, D. C.

STREAM-FLOW REPORTS.

Stream-flow records have been obtained at more thar: 3,800 points
in the United States, and the data obtained have been published in
the reports tabulated below:

Stream-flow data in reports of the United States Geological Survey.

A=Annual Report; B==Bulletin; W=Water-Supply Paper.}
\

Report. Character of data. Year.
10th A, pt. 2..cce..t. Descglistwe informationonly........oovemeeiiiiiiiiiiiii :
11th A, pt. 2............| Monthly discharge and deseriptive information................. 18%4er to Septem-
12th A, Pt Zeeeeeeennnnsfennns Q0 eeeneeeeee e e ee e e en e e e et e e e ene e eeas 1884 to Jume 30,
13th A, pb.3......o.... Mean discharge in S6CONA-00t. cnveevevemerrassraecneenanans 1884 o Deo. 81,
14th A, pb. 2. ..eeoe.e Monthly discharge (long-time records, 1871 t0 1898).ce..vuceunan- lillggab.o' Deo. 31,
j 13 D, Descriptions, measurements, gage heights, and ratings......... 1893 and 1894,
16th A, pt. 2..... [ Descriptive T0fOrMALION OO v~ nemoreeeemereeememgeneenn oo
B 140.caceecsnann-.....| Descriptio measurements, gage heights, ratings, andmontmy 1895,
ar; also many data covering earlier years).
W lleweooounriraancnans Gage heights (also gage helghts for earlxer gears) ................ 1896.
1I8th A, pt. 4........... Descriptions, measurements, rating: monthly discha~ze | 1895 and 1896.
(also similar data for some earlier yesrs
20 ¢ TS Deseriptions, measuremencsi. and gage heights, eastern Uni~d | 1897,
States, eastern Mississippi River, and River nbave
junction with Xansas.
B2 (. er? measurements, and talswestcm m&"a- 1897.
sipp Rivvet btglaw hmﬂm of and Platte, and weet-
ern United
19th A, pt. 2............] Descriptions, measurements, ratings, and monthly discha-ge | 1897,
(also some long-time records).
A/ Mea.smements rat and gage h eastaem United Stat<s, | 1808,
eastern Miss) iver, and
W 2Beeeneanennennnnnns Measurements, ra and' gage heights, Azmm River and | 1898.

‘western Unii:ed Sta
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Stream flow data in reports of the United States Geological Survey—Cont'uued.

Report. Character of data. v Year,

20th A, pt. 4.... .- Monthly discharge (also for many earlier years)................. 18,
‘W 35t039...... . e*%ihi)tions , measurements, gage heights, and ratings... .| 8%,
%si;&,pﬁtz.h LD(on {idlschar EOeracennn s Gage heighis, and Fatings, %gg

0 52... ...| Descriptions, measuremen gage he and ratings.. 5
224 A, pt. 4. = Mon hly discharg ST S SR 1900,
W 65,66..... . iptions, mc*"urements, gage heights, and ratings.. .| 1901,
Wiha....... s Mon y disch: .................. ceed| 1900
W 82 to 85... ..{ Com; leﬁedata .................... R Seee| 1972,
WOTt0100.cuee.coov. . ]eceeedOumnnnnn.l .| 1973,
‘W 124 to 135, ..do. .| 1904,
W 165 to 178 ..do. -1 1995,
W 201 to 214 <do.. -] 1976,
W 241 to 252. .do. -] 1977-8,
W 261402720 ciiiiiecnnn L VPR SV 1979,
W28 0202, feunnn L2 SN 19'9.
W301t0312e.ce.iieiiifennns do. [ 191
‘W 321 to 332 B L PPN 19°2,
‘W 351 to 362. B« T VP 19'3
W3B1to3%M.eu ..o ]oann L L S PP 19'¢
W40l to 414 faas L 1 PPN 19'5

The records at most of the stations discussed in these reports
extend over a series of years, and miscellaneous measurer-ents at
many points- other than regular gaging stations have been made
each year. An index of the reports containing records obtained
prior to 1904 has been published in Water-Supply Paper 119,

The table following gives, by years and drainage basins, the num-~
bers of the papers on surface-water supply published from 1899 to
1915. The data for any particular station will, as a rule, be found in
the reports covering the years during which the station was main-
tained. For example, data for Machias River at Whitneyville, Me.,
1903 to 1915, are published in Water-Supply Papers 97, 124, 165,
201, 241, 261, 281, 301, 321, 351, 381, and 401, which contair. records
for the New England streams from 1903 to 1915. Results of mis- -
cellaneous measurements are published by drainage basins.

In these papers and in the followulg lists the stations are arranged
in downstream order. The main stem of any river is determined
by measuring or estimating its drainage area—that is, the headwater
stream having the largest drainage area is considered the continua-
tion of the main stream, and local changes in name and lake surface
are disregarded. All stations from the source to the mouth of the
" main stem of the river are presented first, and -the tributaries in
regular order from source to mouth follow, the streams in each
tributary basin being listed befere those of the next basin below.

In exception to this rule the records for Mississippi River are
given in four parts, as indicated on page 111, and the records for large
lakes are presented in order of the streams around the rim of the lake.
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NORTH PACIFIC SLOPE DRAINAGE BASINE.
PRINCIPAL STREAMS.

The largest rivers discharging into the Pacific Ocean ir. Oregon
and Washington are Rogue, Umpqua, and Columbia rivers and
streams that reach the ocean through Puget Sound. The principal
tributaries of the Columbia are Kootenai, Clark Fork, Spoksme,
Wenatchee, Yakima, Snake, Walla Walla, Umatilla, John L vy, Des-
chutes, Klickitat, Willamette, and Lewisrivers. Nisqually, Puyallup,
White, Snohomish, and Skagit rivers flow into Puget Sound. The
streams of this division drain wholly or in part the States of Idaho,
Mhnﬁma,N@wﬂa,Ougam'Uﬁ&;VVmﬁmuﬂon,amiVmemwg

In addition to the kst of gaging stations and the annetated ¥st of
publications relating specifically to the section, these pages contain a
similar list of reports that are of general interest in many sections and
cover a wide range of hydrologie subjeets, and also hrief referenees to
reports published by State and other orgamizations (see pp. XXXI-

XXXTI).
GAGING STATIONS.

NoTe.—Dash after 5 date indieates thet station was being mainiained September 30, 1815. Period
after a date indicates discontinuance.

BETWEEN COLUMBIA RIVER ANDP PUGET BOUND.

Chehalis River at Centralia, Wash., 1910-11.

Quinault River at Quinault Lake, Wash., 1911~

Soleduck River near Quillayute, Wash., 1897-1901.
Kalawa River near Farks, Wash., 1897-1901.

PUGET SOUND DRAINAGE BASINS.

Elwha River at McDonald, Wash., 18971801,
Elwha River near Port Angeles, Wash., 1911-12,
Dungeness River at Sequin, Wash., 1897-98.
Dungeness River at Dungeness, Wash., 1898-1901.
Dosewallips River at Brinmen, Waah., 1910-11.
Duckabush River nest Duckabush, Wash., 1910-11.
Skokomish River, North Fork (head of Skokomish River), mear ]i[oods]mt, Wash.,
1910-11, ‘

Nisqually River near Ashford, Wagh.., 1910-1914.
Nisqually River near La Grande, Wash., 1906-1911.
Puyallup River near Electron, Wash., 1909 -
Puyallup River st Alderton, Wash., 1914~ '
Puyallup River at Puyallup, Wash., 1914~

Carbon River at Fairfax, Wash., 1910-1912.

‘White River below Forks, near Enumclaw, Wash., 1911-12,

v



VIII SURFACE WATER SUPPLY, 1915, PART XII.

Puyallup River tributaries—Continued.
‘White River at Buckley, Wash., 1899-1903; 1910-11; 1913~ +
Greenwater River at mouth, near Enumclaw, Wash., 1911-12.
White River flume at Buckley, Wash., 1913~
Green River at Kanasket, Wash., 1911.
Duwamish River:

Cedar River at Vaughn Bridge, near Cedar Lake, Wash., 1898-09,

Cedar River at Cedar Lake, near North Bend, Wash., 1902-3.

Cedar River near Cedar Falls, Wash., 1914

Cedar River near Landsburg, Wash., 1914

Cedar River near Ravensdale, Wash., 1901-1912.

Cedar River at Clifford Bridge, near Ravensdale, Wash., 1895-1898.
Skykomish River, South Fork (head of Snohomish River), near Berlin, Wash., 1910-11.
Skykomish River, South Fork, near Index, Wash., 1902-1905; 1911-12; 1913
Skykomish River at Sultan, Wash., 1910-11.

Foss River near Skykomish, Wash., 1911.

East Fork of Foss River near Skykomish, Wash., 1911.
Miller Creek near Berlin, Wash., 1911-
West Fork of Miller Creek near Berlin, Wash., 1911.

North Fork of Skykomish River at Index, Wash., 1910-

Snoqualmie River, Middle Fork (head of Snoqualmie River), near North Bend,
Wash., 1907-8; 1908- (Records for thisstation and other station+in Snoqualmie
River basin published in Water-Supply Paper 412.)

Snoqualmie River near Snoqualmie, Wash., 1898-99; 1900; 1902-1904. (Revised

records published in Wa.ter-Supply’ Paper 412.)
North Fork of Snoqualmie River at cable bridge, near North Bend, Wash
1913-1915.
North Fork of Snoqualmie River near North Bend, Wash., 1907—
South Fork of Snoqualmie River near Garcia, Wash., 1910-1915.
South Fork of Snoqualmie River at North Bend, Wash., 1907-
Tokul Creek near Snoqualmie, Wash., 1907-1914.
Pilchuck Creek near Granite Falls, Wash., 1911.
Stilaguamish River, South Fork (head of St]]agua.mlsh River), near Sllverton, Wash.,
1910-
Stilaguamish River, South Fork, near Robe, Wash.., 1902-3.
Stilaguamish River, South Fork, at Granite Falls, Wash., 1911; 1913
Canyon Creek near Granite Falls, Wash., 1911-1913.
Skagit River at Reflector Bar, near Ma,rblemount Wash., 1913-
Skagit River near Marblemount, Wash., 1908-1914.
Skagit River near Sedro Woolley, Wash 1908-

Stetattle Creek near Marblemount, Wash., 1913-

Cascade River near Marblemount, Wash., 1909-1913.

Sauk River above Whitechuck River, near Darrington, Wash., 1¢°0. .

Sauk River above Clear Creek, near Darrington, Wash., 1910-1913.

Sauk River at Darrington, Wash., 1914~

Sauk River at Suiattle Crossing, near Sauk, Wash., 1910-1912.

Whitechuck River near Darrington, Wash., 1910.
Clear Creek near Darrington, Wash., 1910-11.

Baker Lake (on Baker River) near Concrete, Wash., 1910-1915.

Baker River below Anderson Creek, near Concrete, Wash., 1910~

Baker River at Concrete, Wash., 1910-1915.

‘Whatcom Lake near Bellingham, Wash., 1913-14.
Whatcom Creek near Bellingham, Wash., 1910-1914.



GAGING STATIONS. X

Nooksack River,! North Fork (head of Nooksack River), near Glacier, Wash., 1910-11.

Nooksack River near Deming, Wash., 1910-11. ‘
Middle Fork of Nooksack River at ranger station near Deming, Wash., 1¢16-11.
Middle Fork of Nooksack River near Deming, Wash., 1910-11.

COLUMBIA RIVER BASIN,

Columbia River at Wenatchee, Wash., 1910.
Columbia River near Julia, Wash., 1905.
Columbia River at Hanford, Wash., 1910.
Columbia River at Pasco, Wash., 1904-1910.
Columbia River at Cascade Locks and The Dalles, Oreg., 1878—
Kootenai River at Libby, Mont., 1910~
Kootenai River at Crossport, Idaho, 1904.
Kootenai River near Bonners Ferry, Idaho, 1904.
Kootenai River near Porthill, Idaho, 1904.
Callahan Creek at Troy, Mont., 1911~
Yaak River near Troy, Mont., 1910
Moyie River.at Snyder, Idaho, 1911-
Clark Fork at Missoula, Mont., 1898-1907.
Clark Fork at St. Regis, Mont., 1910-
Clark Fork near Plains, Mont., 1910—
Pend Oreille Lake at Sandpoint, Idaho, 1914-
Clark Fork at Priest River, Idaho, 1903-1905.
Clark Fork at Newport, Wash., 1904-1910.
Clark Fork at Metaline Falls, Wash., 1008-1910; 1912~
Racetrack Creek near Anaconda, Mont., 1911-12; 1914-
Little Blackfoot River and ditch near Elliston, Mont., 1910~
Rock Creck near Quigley, Mont., 1910-1912.
Big Blackioot River at Bonner, Mont., 1898-1905.
Rattlesnake Creek at Missoula, Mont., 1898-1900.
Bitterroot River, West Fork (head of Bitterroot River), near Darby, Mont.,
1910~
Bitterroot River near Grantsdale, Mont., 1902-1907.
Bitterroot River near Missonla, Mont., 1898-1901; 19034.
East Fork of Bitterroot River near Darby, Mont., 1910-
~ Lolo Creek near Lolo, Mont., 1910~
St. Regis River near St. Regis, Mont., 1910~
Flathead River near Columbia Falls, Mont., 1910-
Flathead River at Demersville, near Kalispell, Mont., 1910-1912.
Flathead River at Damon’s ranch, near Kalispell, Mont., 1910-1912.
Flathead River at Keller’s ranch, near Holt, Mont., 1910-1912.
Flathead Lake (on Flathead River) near Holt, Mont., 1900.
Flathead Lake at Polson, Mont., 1908-
Flathead River near Polson, Mont., 1907~
Middle Fork Flathead River at Belton, Mont., 1910~
Lake McDonald outlet at Lake McDonald, Mont., 1912-1914.
South Fork of Flathead River near Columbia Falls, Mont., 191C -
Swan River near Big Fork, Mont., 1910-11.
Stillwater River near Kalispell, Mont., 1906-7.
‘Whitefish River near Kalispell, Mont:, 1906.
Little Bitterroot River near Marion, Mont., 1910~
Little Bitterroot River near Hubbart, Mont., 1909~

1 Revised decision of United States Geographic Board rendered Oct. 3, 1917.
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Columbia River tributaries—Continned.
Clark Fork tributaries—Continued.
Flathead River tributaries—Continwmed.
Little Bitterroot River mear Daytom, Mont., 1908-9.
Crow Creek near Ronan, Mont., 1906-
Crow Creek at Lozeau’s ranch, near Ronan, Mont., 1911-
Mud Creek near Ronan, Mont., 1908-1910.
Mission Creek near St. Ignatius, Mont., 1906-
Dry Creek near St. Ignatius, Mont., 1908
Post Creek at Fitzpatrick’s ranch, near Ronan, Mort., 1906-1911.
Post Creek at Deschamp’s ranch, near Ronan, Mont., 1911.
Post Creek near St. Ignatius, Mont., 1911~ .
Jocko River, South Fork (head of Jocko River), near Jocko, Mont., 1912«
Jocko River near Jocko, Mont., 1908
Jocko River at Ravalli, Mont., 1906-1911.
Middle Fork of Jocko River near Jocko, Mont., 1918-
North Fork of Jocko River near Jocko, Mont., 1912~
Falls Creek near Jocko, Mont., 1912~
Big Knife Creek near Jocko, Mont., 1908~
Agency Creek near Jocko, Mont., 1908
Blodgett Creek near Jocko, Mont., 1908-10.
Finley Creek near Jocko, Mont., 1908—
East Finley Creek near Jocko, Mont., 1908
Indian ditch near Jocko, Mont., 1908-1971; 1912-
Valley Creek near Ravalli, Mont., 1808-191%.
Revais Creek near Dixon, Mont., 1911~
Thompson River near Thompson Falls, Mont., 1911~
Prospect Creek near Thompsom Falls, Mont., 19131
Priest River at outlet of Priest Lake, at Coolin, Ldaho, M-
Priest River at Falk’s ranch, nesr Priest River, Idahe, 191.1-32,
Priest River near Priest River, Idaho, 1803-1905; 1910-11.
Sullivan Lake near Metaline Falls, Wash., 1912-
Sullivan Creek near Metaline Falls, Wash., 2913~
Kettle River at Curlew, Wash., 1911-12.
Kettle River at Boyds, Wash., 1913-1915.
Hall Creek near Inchelium, Wash., 1912-
Stranger Creek at Inchelium, Wash., 1914—
Ceeur d’Alene River, North Fork (head of Ceeur d’Alese Ri~er and through
Coeur d’Alene Lake of Spakane River) at Prichasd, Ideho, 19'1-10%4.
Cceur d’Alene River, North Fork, at Enaville, Idaho, ME—MS
Cceur d’ Alene River near Cataldo, Idahe, 191142,
Coeur d’Alene Lake at Coeur @’ Alene, Xdaho, 1008~
Spokane River at Post Falls, Idaho, 913~
Spokane River at Trent, Wash., 1911-1918.
Spokane River at Washingion Water Power Ch/'sdam, ﬂ.&mhme, ‘Wasgh., 1891-
1896.
Spokawe River at Spokane, Wash., 1896
Spokane River near Long Lake, Wash., 1983~
Little North Fork of Ceeur 4’ Alene River near Enawille, Ideho, 1911-12.
St. Joe River at Avery, Idaho, 1911~
St. Joe River near Calder, Idaho, 191112,
St. Maries River at Lotus, ¥daho, 191112,
Spokane Valley Land & Water Co.’s canal near Post Falls, Tdaho, 1933~



GAGING STATIONS. X1

Columbia River tributaries—Continued.
Spokane River tributaries—Continued. )
Latah (Hangman) Creek at and near Tekoa, Wash., 1904-5.
North Fork of Latah Creek near Spokane, Wash., 1904-5.
Little Spokane River near Spokane, Wash., 1903-1905; 1911-1913.
Sanpoil River at Keller, Wash., 1911~
Nespelem River at Nespelem, Wash., 1911
Okanogan River at Okanogan, Wagh., 1911~
Similkameen River near Oroville, Wash., 1911-
' Sinlahekin Creek near Loomis, Wash., 1903-1905.
Johnson Creek near Riverside, Wagh., 1903-1907.
Salmon Creek near Conconully, Wash., 1910-
Salmon Creek near Okanogan, Wagh., 1903-1912.
Methow River at Winthrop, Wash., 1912.
Methow River at Pateros, Wash., 1903-
Chewack Creek at Winthrop, Wash., 1912-13.
Twisp River at Twisp, Wash., 1911-1913.
Stehekin River (head of Chelan River) at Stehekin, Wash., 1910~
Chelan Lake at Lakeside, Wash., 1897-1899.
Chelan Lake at Chelan, Wash., 1905; 1910~
Chelan River at Chelan, Wash., 1903-
Railroad Creek at Lucerne, Wash., 1910-1913.
Entiat River at Entiat, Wash., 1910~
‘Wenatchee River near Leavenworth, Wagh., 1910~
‘Wenatchee River at Dryden (Cashmere), Wash., 1904—
‘Wenatchee River at Wenatchee, Wash., 1897.
‘White River near Chiwaukum, Wasgh., 1911-12; 1914,
Nason Creek near Nason, Wash., 1911.
Chiwawa Creek near Leavenworth, Wash., 1911-12; 1913-14.
Chiwaukum Creek near Chiwaukum, Wash., 1911.
" Icicle Creck near Leavenworth, Wash., 1911-14.
" Peshastin Creek at Blewett, Wagh., 1911-12,
Peshastin Creek near Leavenworth, Wash., 1911-12.
Wenatchee Valley canal at Dryden, Wash. (irrigation seasons only), 1912-
Crab Creek at Wilson Creek, Wash., 1904.
Crab Creek at Adrian, Wash., 1910; 1911; 1912.
Crab Creek near Ephrata, Wash., 1909.
Moses Lake at Neppel (Moses Lake), Wash., 1909-1914.
Crab Creek near Warden, Wash., 1909-1912.
Rockyford Creek near Ephrata, Wash., 1909-1911.
Keechelus Lake (on Yakima River) near Martin, Wash., 1906~
Yakima River near Martin, Wash., 1903~
Yakima River at Easton, Wash., 1904; 1910-1915.
Yakima River at Cle Elum, Wash., 1906—
Yakima River at Umtanum, Wagh., 1906
Yakima River at Selah Gap, near Yakima,* Wash., 1897; 1904; 1911; 1912.
Yakima River at Union Gap, Wash., 1894-1909; 1911-1914.
Yakima River near Wapato, Wash., 1908—
Yakima River at Mabton, Wash., 1904-1906; 1911-12.
Yakima River near Prosser, Wash., 1904-1906; 1913—
Yakima River at Kiona, Wash., 1895-1915. .

t Yakima; city and precinct, Yakima County, Wash.; not North Yakima, Decision of U. 8. Geo-
graphic Board rendered Jan. 2, 1918,

19415°—18—wsp 414——13
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Columbia River tributaries—Continued.
Yakima River near Richland, Wash., 1906-1911.
Cabin Creek near Easton, Wagh., 1909-1911.
Kachess Lake (on Kachess River) near Easton, Wash., 1905-
Kachess River near Easton, Wasgh., 1903~
Big Creek near Cle Elum, Wash., 1909.
Cle Elum River, North Fork (head of Cle Elum River), at Galena, Wash.,
1907; 1911.
Cle Elum Lake near Roslyn, Wagh., 1906~
Cle Blum River near Roslyn, Wash 1903-
Teanaway River below Forks, near Cle Elum, Wash., 1911—12
Teanaway River near Cle Elum, Wash., 1909-1911; 1912—1914
Swauk Creek near Cle Elum, Wagh., 1909—1912.
Cascade canal near Ellensburg (Thorp), Wash., 1905-6; 19(9-1911.
West Kittitas canal near Thorp, Wash., 1904-1906; 1909-1911.
Ellensburg Water Co.’s canal near Ellensburg, Wash., 1904-5; 1909-1911,
Taneum Creek near Thorp, Wagh., 1909-1912.
Manastash Creek near Ellensburg, Wash., 1909-1914.
Wilson Creek near Thrall, Wagh., 1911. _
Selah Moxee canal near Selah, Wagh., 1904-5; 1909-1911.
Wenas Creek near Selah, Wash., 1909-1912.
Naches River at Anderson’s ranch, near Nile, Wash., 1909--1914.
Naches River at Oak Flat, near Nile, Wash., 1904— R
Naches River below Tieton River, near Naches, Wash., 1975; 1909-1912,
Naches River near Yakima,! Wash., 1893-1897; 1898-1912.
Bumping Lake (on Bumping River) near Nile, Wagh., 1909; 1910-
Bumping River at Bumping Lake, near Nile, Wash., 1906; 1909
American River near Nile, Wash., 1909; 1910; 1911; 1913; 1914; 1915.
Selah Valley canal near Naches, Wash., 1904-1906; 19(9-1913.
Tieton River, North Fork, below Clear Creek, near Naches, Wash., 1914
Tieton River at McAllister Meadows, near Naches, Wa~h., 1908-1914. .
Tieton River at headworks of Tieton canal, near Naches, Wash., 1906~
Tieton River at Cobb’s ranch, near Naches, Wash., 1902-1913.
Tieton canal near Naches, Wash., 1910~
Wapatox canal near Naches, Wash., 1904-5; 1909-11.
Naches Canal Co.’s (Gleed) canal near Naches, Wagh,, 1904-1906; 1909
1911.
Yakima Valley (Congdon) canal near Naches, Wash 1904-1906; 1909-
1911.
Naches-Cowiche canal near Naches, Wash., 1904-5; 1909-1911.
Yakima ! power canal near Yakima,! Wash., 1904-1906; 1909-10.
Schanno canal near Yakima, Wash., 1904-5; 1909-1911. .
Yakima ! ‘power waste at Yakima, Wash., 1909-1912.
Yakima ! mill waste at Yakima, Wash., 1909-1912.
Naches Avenue Union canal at Yakima, V7ash., 1904-1906,
1909-1911. .
01d Union canal near Yakima, Wash., 1904-1906; 1909-1911.
Moxee Co.’s canal near Yakima, Wagh., 1904-1906; 1909-1911.
Fowler canal near Yakima, Wash., 1904-1906; 1909-1911.
Ahtanum Creek, North Fork (head of Ahtanum Creek), near Tampico, Wash.,
1907~
Abtanum Creek at The Narrows, near Tampico, Wa.sh 1908-1913.

v

1 Deeision of U. 8. Geographic Board ; formerly called North Yak*ma.
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Columbia River tributaries—Continued.
Yakima River tributaries—Continued.
Ahtanum Creek near Union Gap,! Wash., 1904; 1907-1912.
South Fork of Ahtanum Creek at Conrad ranch, near Tampico, Wash.,
1915-
South Fork of Ahtanum Creek near Tampico, Wash., 1907-1914.
New Reservation canal near Parker (Union Gap), Wash., 1904~
Old Reservation canal near Parker (Wapato), Wash., 1904—
Sunnyside canal near Wapato, Wash., 1904—
Toppenish Creek near Fort Simcoe, Wagh., 1909-
Toppenish Creek near White Swan (Wapato), Wash., 1909-1912,
Toppenish Creek at railway bridge, near Toppenish, Wagh., 1894-1896.
Toppenish Creek near Toppenish, Wash., 1908-9.
Toppenish Creek at Alfalfa, Wash., 1909-1912.
Simcoe Creek near Fort Simcoe, Wash., 1909-
Reservation drain at Alfalfa, Wash., 1912—
Satus Creek near Toppenish, Wash., 1908-1913.
Satus Creek below mouth of Dry Creek, near Toppenish, Wash., 1€13—
Satus Creek near Alfalfa, Wash., 1905.
Satus Creek near Satus, Wagh., 1894-1896.
Kiona canal near Kiona, Wash., 1904-1906; 1908-1911.
Kennewick canal near Richland(Kennewick), Wash., 1904-5; 1910-11.
Lower Yakima canal near Kiona, -Wash., 1905; 1910-11.
Snake River at south boundary at Yellowstone National Park, 1913
Jackson Lake (Snake River) at Moran, Wyo., 1909-10 (fragmentary); 1911~
Snake River ? near Moran, Wyo., 1903—
Snake River 2 at Grovont, Wyo., 1899.
Snake River ? near Lyon, Idaho, 1903-1911.
Snake River 2 near Heise, Idaho, 1910~
Snake River at Idaho Falls, Idaho, 1889-1890; 1892-1894._
Snake River near Shelley, Idaho, 1915-
Snake River near Firth, Idaho, 1915.
Snake River near Blackfoot, Idaho, 1910~
Snake River at Neeley, Idaho, 1906—
Snake River at Howells Ferry, near Minidoka, Idaho, 1910~
Snake River at Montgomery Ferry, near Minidoka, Idaho, 1895-1899; 19Q1-1910
Lake Milner (on Snake River) at Milner, Idaho, 1911~
Snake River at Milner, Idaho, 1909-
Snake River near Twin Falls, Idaho, 1911-
Snake River near Hagerman, Idaho, 1912-
Snake River at King Hill, Idaho, 1909-
Snake River near Mlurphy, Idaho, 1912; 1913-
Snake River at Weiser, Idaho, 1910~
Snake River at Lewiston, Idaho, 1910.
Snake River near Burbank, Wash., 1907-
Pacific Creek near Moran, Wyo., 1906.
Buffalo River near Elk, Wyo., 1906.
Henrys Fork 3 at Warm River, Idaho, 1910-1915.
Henrys Fork near Ora, Idaho, 1902-1909.
Henrys Fork in canyon above Fall River, Idaho, 1890-91. -

1 Revised decision of U, 8. Geographic Board rendered Jan. 2, 1918; formerly called Yalima City.
2 Decision of United States Geographic Board; formerly called South Fork of Snake River.
3 Decision of United States Geographic Board; formerly called North Fork of Snake River.
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Columbia River tributaries—Continued.
Snake River tributaries—Continued.
Henrys Fork near Rexburg, Idaho, 1909
Warm River at Warm River, Idaho, 1912-1915.
Robinson Creek at Warm River, Idaho, 1912-1915.
Fall River near Marysville, Idaho, 1902-3.
Fall River at Fremont, Idaho, 1904-1909 (replace Marysville station).
Fall River at Canyon, Idaho, 1890~1901. :
Teton River near St. Anthony, Idaho, 1908-1909.
Teton River at Chase’s ranch, Idaho, 1890-1893.

Idaho (Government) canal near Shelley, Idaho, 1912~

Willow Creek near Prospect, Idaho, 1903-4.

Blackfoot River above the reservoir, near Henry, Idaho, 1914-

Blackfoot-Marsh reservoir near Henry, Idaho, 1912-

Blackfoot River below reservoir, near Henry [near Rossfor], Idaho, 1908~

Blackfoot River near Shelley, Idaho, 1909-

Blackfoot River near Presto, Idaho, 1903~1909.

Blackfoot River near Blackioot, Idaho, (fragmentary), 1913; 1914; 1915~
Little Blackfoot River at Henry, Idaho, 1914~

Meadow Creek near Henry, Idaho, 1914-

Idaho (Government) canal near Firth, Idaho, 1914~
Fort Hall upper canal near Blackfoot, Idaho, 1912-

Fort Hall lower canal near Blackfoot, Idaho, 1912-

Big Lost River near Chilly, Idaho, 1904-1906; 1907-1915.

Big Lost River near Mackay, Idaho, 1903-1906; 1912-1915.
Thousand Springs Creek near Chilly, Idaho, 1912-13; 1914.
Sharp ditch near Mackay, Idaho, 1912-1914.

Streeter ditch near Mackay, Idaho, 1913-1914.
Cedar Creek above forks, near Mackay, Idaho, 1911-1913.
Cedar Creek below f orks, near Mackay, Idaho, 1911-1913.
Antelope Creek near Darlington, Idaho, 1913-
Little Lost River near Clyde, Idaho, 1910-1913.
Birch Creek near Kaufman, Idaho, 1910-1912.
Camas Creek near Hamer, Idaho, 1912-13.
Portneuf River above reservoir, near Chesterfield, Idaho, 162-1914.
* Portneuf diversion channel near Chesterfield, Idaho, 1914.

Portneuf River below reservoir, near Chesterfield, Idaho, 1812-1915.

Portneuf River near Pebble, Idaho, 1910-1913.

Portneuf River at Topaz, Idaho, 1913-1915.

Portneuf River near McCammon, Idaho, 1896.

Portneuf River at Pocatello, Idaho, 1897-1899; 1911-

Topons Creek near Chesterfield, Idaho, 1912-1915.
Pebble Creek near Pebble, Idaho, 19111914,
Birch Creek near Downey, Idaho, 1911-1914.

Raft River near Bridge, Idaho, 1909-1915.

Clear Creek near Naf, Idaho, 1910-11; 1912.
Cassia Creek near Conant, Idaho, 1909-1912.

North Side Minidoka canal near Minidoka, Idaho, 1909~

South Side Minidoka canal near Minidoka, Idaho, 1909~

Goose Creek above Trapper Creek, near Oakley, Idaho, 1917~

Goose Creek near Oakley, Idaho, 1909-1911.

Trapper Creck near Oakley, Idaho, 1911~
Birch Creck near Qakley, Idaho, 1912-13; 1914~
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Columbia River-tributaries—Continued.
Snake River tributaries—Continued.
North Side Twin Falls.canal at Milner, Idaho, 1909
South Side Twin Falls canal at Milner, Idaho, 1909~
Big Cottonwood Creek near Oakley, Idaho, 1909-
Dry Creek near Artesian City, Idaho, 1912,
Rock Creek near Rock Creek, Idaho, 1909-1918.
McMullen Creek near Rock Creek, Idaho, 1910; 1912.
Salmon Falls Creek above upper Vineyard ditch, near Contact, New., 1914.
Salmon Falls Creek below upper Vineyard ditch, near Contact, Nev., 1914.
Salmon Falls Creek below High Line canal, near San Jacinto, Nev., 1914.
Salmon Falls Creek near San Jacinto, Nev., 1909—
Salmon Falls Creek near Twin Falls, Idaho, 1909-10.
Upper Vineyard ditch near Contact, Nev., 1914.
. Lower Vineyard ditch near Contact, Nev., 1914.
Jakes Creek above Hubbard ranch, near Contact, Nev., 1914.
Jakes Creek below Hubbard ranch, near Contact, Nev., 1914,
Willow Creek near Contact, Nev., 1914, '
Bird’s Nest ditch near Contact, Nev., 1914,
Harrell ditch near Contact, Nev., 1914.
High Line ditch near San Jacinto, Nev., 1914,
San Jacinto ditch near San Jacinto, Nev., 1914.
Island ditch near San Jacinto, Nev., 1914.
West Boar’s Nest ditch near San Jacinto, Nev., 1914,
Trout Creek near San Jacinto, Nev., 1914,
East Boar’s Nest ditch near San Jacinto, Nev., 1914.
Shoshone Creek near San Jacinto, Nev., 1914-15.
North Side ditch near San Jacinto, Nev., 1914,
Cedar Creek near Roseworth, Idaho, 1909
Devil Creek near Three Creek, Idaho, 1912—1914
Big Wood River near Gimlet, Idaho, 1904-5.
Big Wood River at Hailey, Idaho, 1889; 1915—
Big Wood Slough at Hailey, Idaho, 1915~
Big Wood River near Bellevue, Idaho, 1911~
Big Wood River below Magic dam, near Richfield, Idaho, 1911~
Big Wood River below North Gooding canal, near Shoshone, Idal -, 1911:
1912-
Big Wood River near Shoshone, Idaho, 1905—6 1908-1913. .
Big Wood River at Toponis, Idaho, 1896-1899.
Big Wood River near Bliss, Idaho, 1899.
- Camas Creek near Blaine, Idaho, 1912—
Little Wood River near Carey, Idaho, 1904-5.
Little Wood River near Richfield, Idaho, 1911~
Little Wood River at Toponis [Gooding], Idaho, 1896-1899,
Dry Creek near Blanche, Idaho, 1911-1914. )
King Hill Creck near King Hill, Idaho, 1913.
Little Canyon Creek at Glenns Ferry, Idaho, 1909-1913.
Alkali Creek near Glenns Ferry, Idaho, 1909-1913.
Cold Springs Creek near Hammett, ‘Idaho, 1909-1913.
Bennett Creek near Hammett, Idaho, 1909-1913.
Bruneau River near Rowland, Nev., 1913~
Bruneau River near Tindall, Idaho, 1910-1912.
Bruneau River near Hot Spring, Idaho, 1909-1915.
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Columbia River tributaries—Continued.
Snake River tributaries—Continued.
Bruneau River near Grandview, Idaho, 1895-1903; 1909~
Sheep Creek near Tindall, Idaho, 1910-1913.
Marys Creek near Owyhee, Nev., 1913-1915.
Marys Creek at Tindall, Idaho, 1910-1913.
Louse Creek near Wickahoney, Idaho, 1911.
East Fork of Bruneau River near Three Creek, Idaho, 1012-1914,
East Fork of Bruneau River near Hot Spring, Idaho, 1919-1915.
Three Creek near Three Creek, Idaho, 1912-1914.
Cherry Creek near Three Creek, Idaho, 1912-1511.
Deadwood Creek near Three Creek, Idaho, 1912-1914.
Buckaroo ditch at Hot Spring, Idaho, 1912-1914.
Grandview canal near Grandview, Idaho, 1912-1915.
Castle Creek near Castle Creek, Idaho, 1910-11.
Sucker Creek near Homedale, Idaho, 1903-1910.
Owyhee River at Mountain City, Nev., 1913.
Owyhee River near Owyhee, Nev., 1913~
Owyhee River at Owyhee, Oreg., 1890-1896; 1903
South Fork of Owyhee River near Tuscarora, Nev., 1913.
Jack Creek near Tuscarora, Nev., 1913—
Jordan Creek near Jordan Valley, Oreg., 1911-
Cow Creek at Narrows, near Jordan Valley, Oreg., 1914.
Cow Creek at mouth, near Jordan Valley, Oreg.. 1314,
Owyhee canal near Owyhee, Oreg., 1904-5; 1911~
Boise River near Twin Springs, Idaho, 1911~
Boise River at Dowling’s ranch, near Arrowrock, Idaho, 1911~

Boise River near Highland, Idaho (replaces the Boise statior), 1905~1915

Boise River near Boise, Idaho, 1894-1904.
Boise River at Caldwell, Idaho, 1895-96.
Cottonwood Creek near Arrowrock, Idaho, 1914~
South Fork of Boise River near Lenox, Idaho, 1911-
Little Camas Creek, near Little Camas Store, Idaho, 1893.
Moore Creek near Arrowrock, Idaho, 1915~
Grimes Creek near Centerville, Idaho, 1910.
Dry Creek: .
Spring Creek near Boise, Idaho, 1911-12.
Wilson ditch near Ontario, Oreg., 1904-5.
Malheur River near Drewsey, Oreg., 1914.

Malheur River at Warmsprings reservoir site, near Riverside, Oreg., 1914
Malheur River above South Fork, at Riverside, Oreg., 1206-7; 1908-1910.

Malheur River at Riverside, Oreg., 1909-1915.

Malheur River near Namorf, Oreg., 1913—

Malheur River near Harper ranch, near Westfall, Oreg., 190%‘1905
Malheur River near Little Valley, Oreg., 1914,

Malheur River at McLaughlin bridge, near Vale, Oreg., 19(*-1906.
Malheur River at Vale, Oreg., 1890-91; 1895-96; 1903-1914.
Malheur River at Halliday bridge, near Ontario, Oreg., 1904—5
Malheur River near Ontario, Oreg., 1903—4.

South Fork of Malheur River at Riverside, Oreg., 1910-1913; 1913-1915.
North Fork of Malheur River at Scotts ranch, near Beulah, Oreg., 1914,
North Fork of Malheur River at Foley’s ranch, near Beulah Oreg.,

1909-1912; 1913-14.
Vines ditch near Little Valley, Oreg., 1904-5; 1914.
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Columbia River tributaries—Continued.
Snake River tributaries—Continued.
Malheur River tributaries—Continued.
Malheur Farmers’ canal above Vale, Oreg., 1904-5.
McLaughlin ditch above Vale, Oreg., 1904-5.
“J. H.” ditch above Vale, Oreg., 1904-5.
Gellerman & Frohman ditch above Vale, Oreg., 19045,
Sand Hollow ditch above Vale,' Oreg., 1904-5.
Bully Creek near Westfall, Oreg., 1911; 1912-13,
Bully Creek at Warm Springs, nearVale, Oreg., 1903—4; 1905-1907; 1911~
Bully Creek at Vale, Oreg., 1904-5. '
Hope Mill ditch at Vale, Oreg., 1904-5.
Willow Creek near Malheur, Oreg., 1904-6; 1910-11;.1912-
Willow Creek near Brogan,; Oreg., 1910-
Willow Creek at Dell, Oreg., 1904-1906.
Cow Creek near Brogan, Oreg., 1912-1914.
Pole Creek near Brogan, Oreg., 1912-13.
Nevada ditch below Vale, Oreg., 1904-5.
Payette River near Horseshoe Bend, Idaho, 1906-
Payette River at Payette, Idaho, 1895-1897.
North Fork of Payette River at Lardo, Idaho, 1908~
North Fork of Payette River at Van Wyck, Idaho, 1912-
Lake Fork of Payette River near McCall, Idaho, 1909-1914.
Shafer Creek near Horseshoe Bend, Idaho, 1911-12.
Harris Creek near Horseshoe Bend, Idaho, 1911-12.
Woeiser River near Weiser, Idaho, 1890-91; 1894-1904; 1910-1915.
Weiser River, West Fork, near Fruitvale, Idaho, 1910-1913.
Lost Creek near Tamarack, Idaho, 1910-1914.
Middle Fork of Weiser River at Middle Fork, Idaho, 1910-1913.
Sage Creek near Midvale, Idaho, 1913.
Sommercamp Creek near Midvale, Idaho, 1913.
Miller Creek near Midvale, Idaho, 1913.
Crane Creek near Midvale, Idaho, 1910-
Mann Creek near Weiser, Idaho, 1911-1913.
Monroe Creek (upper station) near Weiser, Ilaho, 1911-12.
Monroe Creek (lower station) near Weiser, Idaho, 1911-1913.
Burnt River, North Fork (head of Burnt River), near Audrey, Oreg., 1915-
Burnt River near Hereford, Oreg., 1915-
Burnt River near Bridgeport, Oreg., 1915~
Middle Fork of Burnt River near Audrey, Oreg., 1915.
South Fork of Burnt River near Unity, Oreg., 1915~
Sawmill Creek near Unity, Oreg., 1915.
Camp Creek near Hereford, Oreg., 1915.
Powder River at Salisbury, Oreg., 1903-1914.
Powder River at Baker, Oreg., 1913; 1914. .
Powder River near North Powder, Oreg., 1909-1912; 1913~
Baldock Slough at Baker, Oreg., 1913; 1914.
Old Settlers Slough at Baker, Oreg., 1913; 1914,
Pine Creek near Baker, Oreg., 1913; 1914,
Goodrich Creek near Baker, Oreg., 1913.
Mill Creek near Baker, Oreg., 1913; 1914.
Lee-Polly ditch near Baker, Oreg., 1914.
Marble Creek near Baker, Oreg., 1913; 1914.
Salmon Creek near Baker, Oreg., 1913; 1914.

s
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Columbia River tributaries—Continued.
Snake River tributaries—Continued.
Powder River tributaries—Continued.
Willow Creek near Haines, Oreg., 1913, )
North Powder River at Gardner’s ranch, near North Powder, Oreg., 1912.
North Powder River at North Powder, Oreg., 1912; 1913; 1914.
Anthony Creek near North Powder, Oreg., 1912.
Wolf Creek near North Powder, Oreg., 1913; 1914.
Big Creek near Medical Springs, Oreg., 1913; 1914.
Goose Creek near Keating, Oreg., 1913; 1914.
Eagle Creek above West Fork, near Baker, Oreg., 1911.
Eagle Creek near Baker, Oreg., 1909-10.
Eagle Creek near New Bridge, Oreg., 1910-11; 1914.
West Fork of Eagle Creek near Baker, Oreg., 1911.
Daly Creek near Richland, Oreg., 1913.
Salmon River near Pierson, Idaho, 1911-1913
Salmon River at Salmon, Idaho, 1912-
Salmon River at Whitebird, Idaho, 1910
Lake Creek near Stanley, Idaho, 1910-1913.
Valley Creek near Staniey, Idaho, 1910-1913.
Pahsimeroi River near Goldburg, Idaho, 1910-1913. .
Pahsimeroi River below the sinks, near Goldburg, Idsho, 1913.
Goldburg Creek near Goldburg, Idaho, 1910; 1913.
Big Creek near Patterson, Idaho, 1910-1913.
Lembhi River:
Timber Creek near Leadore, Idaho, 1912.
West Fork of Timber Creek near Leadore, Idaho, 1912 '
Eightmile Creek near Leadore, Idaho, 1912.
North Fork of Salmon River near North Fork, Idaho, 1912,
Grande Ronde River at Hilgard, Oreg., 1903-1915.
Grande Rondeé River at Elgin, Oreg., 1903-1912.
Grande Ronde River at Zindel, Wash., 1904-1912.
Catherine Creek near Union, Oreg., 1906-7; 1911-12; 1915.
. Little Creek near Union, Oreg., 1915.
Mill Creek near Summerville, Oreg., 1914-15.
Wallowa Lake (on Wallowa River) near Joseph, Oreg., 1905-6; 1912-1914;
1915.
‘ Wallowa River at Joseph, Oreg., 1903-1914; - 1915.
Wallowa River near Wallowa, Oreg., 1903-1907.
Wallowa River at Minam (near Elgin), Oreg., 1903-1914.
Silver Lake ditch near Joseph, Oreg., 1905; 1915.
Farmers’ and Citizens’ ditch near Joseph, Oreg., 1905; 1915.
Granger ditch at Joseph, Oreg., 1905; 1915.
Big Bend ditch at Joseph, Oreg., 1905; 1915.
Hurricane Creek near Joseph, Oreg., 1915.
Lostine River near Lostine, Oreg., 1912-1914; 1915.
Company ditch near Wallowa, Oreg., 1905.
Bear Creek near Wallowa, Oreg., 1915.
Minam River at Minam, Oreg., 1912-1914.
Asotin Creek near Shelmans ranch, near Asotin, Wash., 1£94-1906.
Asotin Creek near Asotin, Wash., 1904-5; 1910; 1911.
Selway River (head of Clearwater River), near Lowell, Id-ho, 1911-12.
Clearwater River at Kamiah, Idaho, 1910~
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" Columbia River tributaries—Continuned.
Snake River tributaries—Continued.
Clearwater River at Lewiston, Idaho, 1910-1913. .
Lochsa River near Lowell, Idaho, 1910-1912.
South Fork of Clearwater River near Grangeville, Idaho, 1910—
South Fork of Clearwater River at Kobskia, Idaho, 1910-1912.
Lolo Creek near Greer, Idaho, 1911-12,
Tucannon River near Pomeroy, Wash., 1913-1915.
Tucannon River near Starbuck, Wash., 1914-
Palouse River near Potlatch, Idaho, 1914
Palouse River at Elberton, Wash., 1904-5.
Palouse River near Winona, Wash., 1915~
Palouse River at Hooper, Wash., 1897-
Rock Creek near Ewan (St. John), Wash., 1903-1905; 1914-
Cow Creek near Keystone, Wash., 1904-5.
Cow Creek near Hooper, Wash., 1904.
Walla Walla River near Milton, Oreg., 1903-1908.
Walla Walla River at Whitman, Wash., 1897-1899.
South Fork of Walla Walls, River near Milton, Oreg., 1906; 1907-
South Fork of Walla Walla River near Milton, Oreg. (lower stamon), 1903-1906.
Mill Creek near Walla Walla, Wash., 1913~
Umatilla River at Gibbon, Oreg., 1896—1911
Umatilla River at Pendleton, Oreg., 1891-2; 1903-1905.
Umatilla River above Furnish reservoir, near Yoakum, Oreg., 1915-
Umatilla River at Yoakum, Oreg., 1903-
Umatilla River near Umatilla, Oreg., 1903~
North Fork of Umatilla River near Gibbon, Oreg., 1912—
McKay Creek near Pendleton, Oreg., 1903-4.
Farmers’ mill ditch at Pendleton, Oreg., 1905. .
Slusher & Gould ditch near Nolin, Oreg., 1905-6.
Lisle & Crane ditch near Echo, Oreg., 1905.
Charles Lisle ditch at Echo, Oreg., 1905-6.
Henrietia mill ditch at Echo, Oreg., 1905-6.
Wilson & Co.’s ditch at Echo, Oreg., 1905-6. .
" Allen ditch at Echo, Qreg., 1905-6.
Western Land & Irrigation Co.’s (Hinkle) ditch at Echo, Oreg., 1905-6.
Pioneer ditch at Echo, Oreg., 1905-6.
Maxwell ditch at Echo, Oreg., 1905-6.
Maxwell Land & Irrigation Co.’s (Hermiston) ditch near Hermiston, Oreg.,
1905-6.
Beitle ditch near Hermiston, Oreg., 1905-6.
Oregon Land & Water Co.’s ditch at Umatilla, Oreg., 1905-6.
Brownell ditch at Umaitilla, Oreg., 1905-6.
Willow Creek near Arlington, Oreg., 1905-6.
Rock Creek near Goldendale, Wash., 1911-13,
Squaw Creek near Goldendale, Wash., 1911-13.
John Day River near Dayville, Oreg., 1908-1914.
John Day River at Clarno, Oreg., 1914-15
John Day River at McDonald, Oreg., 1904—
South Fork of John Day River at Dayville, Oreg., 1908—1914
Dayville ditch at Dayville, Oreg., 1910-1914.
Camas Creek above Cable Creek, near Ukiah, Oreg., 1914
Camas Creek below Cable Creek, near Ukiah, Oreg., 1914,
Cable Creek near Ukiah, Oreg., 1914—
Rock Creek at Rockereek, Oreg., 1905; 1911.
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Oolumbia River tributaries—Continued.
Deschutes River at Crane Prairie, near Lapine, Oreg., 1914
Deschutes River at Forest Service bridge, near Lapine, Oreg., 1910; 1912; 1913-
* Deschutes River near Lava, Oreg., 1905-1907; 1909-1911; 1912; 1913-
Deschutes River at West’s ranch, near Lava, Oreg., 1906-1909; 1914.
Deschutes River at Benham Falls, Oreg., 1909-1914.
Deschutes River at Lava Island, Oreg., 1915-
Deschutes River at Bend, Oreg., 1904-
Deschutes River below Bend - Oreg., 1914
Deschutes River at Tumalo [Laidlaw], Oreg., 1909-1912; 1914-
Deschutes River near Cline Falls, Oreg., 1910-11; 1912-13.
Deschutes River near Mecca, Oreg., 1911
Deschutes River at Sherar, Oreg., 1912-1914.
Deschutes River at Moro, Oreg., 1897-1899.
Deschutes River at Moody (Biggs), Oreg., 1906
Odell Creek near Crescent, Oreg., 1911; 1912; 1913; 1914.
Fall River near Lapine, Oreg., 1912,
East Fork at Crescent, Oreg., 1904-1908; 1910-11; 1913-14.
East Fork at Morson’s intake, near Lapine, Oreg., 1914
East Fork near Lapine, Oreg., 1910-1913.
East Fork at Allen’s ranch, near Lava, Oreg., 1905-1912; 1913-1915.
Crescent Creek at outlet of Crescent Lake, near Crescert, Oreg., 1911;
1912-
Crescent Creek below Cold Creek, near Crescent, Oreg., 1912-13,
Crescent Creek near Crescent, Oreg., 1912-13; 1914.
Big Marsh Creek near Crescent, Oreg., 1912-1914.
Arnold canal near Bend, Oreg., 1914—
Central Oregon canal near Bend, Oreg., 1905
Pilot Butte canal near Bend, Oreg., 1905
North canal near Bend, Oreg., 1913~
Swalley canal near Bend, Oreg., 1913-
Tumalo Creek near Tumalo [Laidlaw], Oreg., 1906-1914.
Tumalo Creek near Bend, Oreg., 1906-
Lewis Creek near Tumalo [Laidlaw], Oreg., 1908-9.
Wimer canal near Tumalo [Laidlaw], Oreg., 1906-1914.
Columbia Southern canal near Tumalo [Laidlaw], Oreg., 1906-1914.
Tumalo feed canal near Bend, Oreg., 1914-
Squaw Creek near Sisters, Oreg., 1906—
McAllister’s ditch near Sisters, Oreg., 1909-1913.
Crooked River near Post, Oreg., 1908-1911.
Crooked River at Hoffman’s ranch, near Prineville, Oreg., 1913-14
Crooked River near Prineville, Oreg 1908-1912.
Crooked River at Prineville, Oreg., 1914.
Prineville flour mill tailrace at Prineville, Oreg., 1914.
Ochoco Creek near Howard, Oreg., 1910-11.
Qchoco Creek at Elliot’s ranch, near Prineville, Oreg., 1908-1910 1914~
Ochoco Creek at Prineville, Oreg 1912; 1913-1915
Tableland ditch near Prineville, Oreg., 1915~
Elliot ditch near Prineville,-Oreg., 1908-1910; 1814
McKay Creek near Prineville, Oreg., 1915-
Metolius River at Allingham ranger station, near Sisters, Oreg., 1910-1913
1915. .
Metolius River at Hubbard’s ranch, near Grandview, Oreg., 1910-1913,

¢
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Columbia River fributaries—Continued. ] ’ .
Deschutes River tributaries—Continued.™ .
Metolius River at Rigg’s ranch, near Sisters, Oreg., 1508-1912,
Lake Creek near Sisters, Oreg., 1911-1913; 1915-
First Creek, near Sisters, Oreg., 1915-
Jack Creek near Sisters, Oreg., 1915~
Canyon Creek near Sisters, Oreg., 1915~
Whitewater River near Grandview, Oreg., 1911-1913.
Shitike Creek at Warmspring, Oreg., 1911~ *
" Trout Creek near Antelope, Oreg., 1915.
Trout Creek near Gateway, Oreg., 1915,
Hay Creek near Hay Creek, Oreg., 1915.
Warm Springs River near Warmspring, Oreg., 1911~
Mill Creek near Warmspring, Oreg., 1915,
White River near Tygh Valley, Oreg., 1911~
Tygh Creek at Tygh Valley, Oreg., 1911-1913,
Klickitat River above Pearl Creek, near Glenwood, Wash., 1910,
Klickitat River above Big Muddy Creek, Wash., 1905.
Klickitat River below Big Muddy Creek, Wash., 1905; 1907-8.
Klickitat River at Camp Klickitat, Wash., 1907~1908.
Klickitat River near Glenwood, Wash., 1909—
Klickitat Riverbelow Glenwood, Wash., 1914,
Klickitat River at Hanson’s cable, near Klickitat, Wash., 1908-9.
Klickitat River at Klickitat (Wright), Wash., 1909-1912.
Klickitat River at Wols Ferry, near Lyle, Wagh., 1907-1910.
Klickitat River at Lyle, Wash., 1912,
West Fork of Klickitat River near Glenwood, Wash., 1910,
Big Muddy River above mouth of Cougar Creek, near Wright, Wash._, 1¢05;
1908, '
Little Klickitat River near Goldendale, Wash., 1910-1912.
Hood River at Dee, Oreg., 1913~
Hood River at Winans, Oreg., 1905-1907; 1910-1912; 1913.
Hood River at Tucker Bridge, Oreg., 1897-1899; 1913—
Hood River at Powerdale, near Hood River, Oreg., 1913~
East Fork of Hood River above intake, near Mount Hood, Oreg., 1915-
East Fork of Hood River near Mount Hood, Oreg., 1913-14.
Bagt Fork irrigation district canal near Mount Hood, Oreg., 1913
‘West Fork of Hood River near Dee, Oreg., 1913~
Pacific Light & Power Co. tailrace near Hood River, Oreg., 1914.
‘White Salmon River at splash dam near Trout Lake, Wagh., 1912-
White Salmon River at Husum, Wash., 1909—
White Salmon River at Condit dam, near Underwood, Wash., 1912-13.
Trout Creek at Guler, Wash., 1909-1911,
Little White Salmon River below Lava Creek, near Cook, Wash., 1903-1906.!
Little White Salmon River near Cooks, Wash., 1909,
Latourell Creek at Latourell, Oreg., 1912-13.
Sandy River above Salmon River, at Brightwood, Oreg., 19101914,
Sandy River below Salmon River, near Brightwood, Oreg., 1907-1911,
Sandy River near Marmot, Oreg., 1911~ ‘
Sandy River above Bull Run River, near Bull Run, Oreg., 1910-1912.

. ~

1 Records published in U. 8, Geol. Survey Water-Supply Paper 272, pp. 428-429,
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Columbia River tributaries—Continued.
Sandy River below Bull Run River, near Bull Run, Oreg 1£70-1914.
Clear Fork of Sandy River near Welches, Oreg., 1913; 1914-15.
Lost Creek near Brightwaod, Oreg., 1913—
Still Creek near Rowe, Oreg., 1910-1912.
Salmon River near Rowe, Oreg., 1910-1912,
Salmon River at Welches, Oreg., 1913-14,
Salmon River at Fish Hatchery, near Brightwood, Oreg., 1912-13,
Bull Run River near Bull Run, Oreg., 1895~ '
Little Sandy River near Marmot, Oreg., 1913
Little Sandy River near Bull Run, Oreg., 1911-1913.
Little S8andy flume near Bull Run, Oreg., 1912-13.
Willamette River, Middle Fork (head of Willamette River), above Salt Creek,
near Oakridge, Oreg., 1913-14.
Willamette River, Middle Fork, below North Fork, near Oakridve, Oreg., 191112,
Willamette River, Middle Fork, at Jasper, Oreg., 1905-1912; 1913~
Willamette River at Springfield, Oreg., 1911-1913.
Willamette River at Albany, Oreg., 1878-1880; 1892-
Willamette River at Salem, Oreg., 1909-
Willamette River at Oregon City, Oreg., 1909-1912.
Salt Creek near Oakridge, Oreg., 1913-14.
Salmon Creek near Oakridge, Oreg., 1913—
North Fork of Middle Fork of Willamette River near Oal~idge (Hazeldell),
Oreg., 1909-1912; 1913—
Fall Creek near Fall Creek, Oreg., 1911,
Coast Fork of Willamette River near Goshen, Oreg., 1905-1912,
Row River near Disston, Oreg., 19101913, ’
McKenzie River at Clear Lake, Oreg., 1912-1915.
McKenzie River at McKenzie Bridge, Oreg., 1910~
McKenzie River at Martins Rapids, Oreg., 1910-11.
McKenzie River near Springfield, Oreg., 1905-1915.
Eugene power canal near Walterville, Oreg., 1912-1915.
North Santiam River near Hoover, Oreg., 1910-13.
North Santiam River at Detroit, Oreg., 1907-1909.
North Santiam River at Niagara, Oreg., 1908
North Santiam River at Mehama, Oreg., 1905-1907; 1910-1914,
Santiam River at Jefferson, Oreg., 19056-6; 1908
Marion Fork of Santiam River at Marion Lake, near Hoover, Oreg., 1907;
1909-1912, . :
Puzzle Creek near Detroit (Hoover), Oreg., 1907; 1909,
' North Fork of Puzzle Creek near Hoover, Oren., 1909-1912,
South Fork of Puzzle Creek near Hoover, Orer., 1909-1912,
Pamelia Creek near Detroit, Oreg., 1907; 1909; 1913.
Whitewater Creek near Detroit, Oreg., 1907; 1913,
Breitenbush Creek near Detroit, Oreg., 1910-1913,
South Santiam River near Cascadia, Oreg., 1910-1913.
South Santiam River near Foster, Oreg., 1911.
South Santiam River at Waterloo, Oreg., 1905-1907; 1910-11,
Middle Santiam River near Foster, Oreg., 1911.
Luckiamute River near Suver, Oreg., 1905-1911,
Yamhill River, South Fork (head of Yamhill River), at Sheridan, Oreg.,
1906-1913.
Yamhill River at La Fayette, Oreg., 1908-1914.
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Columbia River tributaries—Continued.

Willamette River tributaries—Continued. ‘ '
Molalla River near Molalla, Oreg., 1905-1909— N
Clackamas River near Cazadero, Oreg., 1909—

Clackamas River at Estacada, Oreg., 19081911,
Clackamas River near Barton Oreg. (replaced by Estacada station), 1905-
1908.
Clackamas River at Pa,rk Place, Oreg., 1911-12.
Osk Grove Fork of Clackamas River at Timothy Meadows, near Cazadero,
Oreg., 1913
Osk Grove Fork of Clackamas River at intake, near Cazader:, Oreg.
1909

Lewis River above Muddy River near Cougar, Wash., 1909. -

Lewis River near Cougar, Wash., 1909-1912. !

Lewis River near Amboy, Wash., 1911~

Lewis River at Ariel, Wash., 1909,

Muddy River at mouth, near Cougar, Wash., 1909.
Pine Creek at mouth, near Cougar, Wash., 1909.
Swift Creek at mouth, near Cougar, Wash., 1909.

Kalama River near Kalama, Wash., 1911-1913.

Ohanapecosh River near Lewis, Wash., 1907~

Cowlitz River at Lewis, Wagh., 1911~

Cowlitz River at Mossy Rock, Wash., 1912~

Cowlitz River at Randle, Wash., 1910-1912.

Cowlitz River at Mayfield, Wash., 1910-11,

Clear Fork near Lewis, Wash., 1907-
Coal Creek near Lewis, Wash., 1911~ .
Lake Creek at outlet of Packwood Lake, near Lewis, Wash., 1911~
Lake Creek at mouth, near Lewis, Wash., 1907—
Johnson Creek below West Fork, near Lewis, Wash., 1911; 1913-14.
Johnson Creek at mouth, near Lewis, Wash., 1907-1914.
Glacier Creek near Lewis, Wash., 1911,
Hagar Creek near Lewis, Wash., 1911-12; 1913-14.
North Fork of Hagar Creek near Lewis, Wash., 1911—1:‘, 1913-14,
Cispus River near Randle, Wash., 1910-1912.
Toutle River at St. Helen, Wash., 1909,
Toutle River near Castle Rock, Wash., 1909-1912.

:

STREAMS BETWEEN COLUMBIA RIVER AND KLAMATH RIVER.

Rogue River near Prospect, Oreg., 1907-1912.
Rogue River below Prospect, Oreg., 1913~
Rogue River near Trail, Oreg., 1910-1913.
Rogue River near Tolo, Oreg., 1905~
Rogue River near Galice, Oreg., 1906.
Mill Creek near Prospect, Oreg., 1910,
Butte Creek, South Fork (head of Butte Creek), at Butte Falls, Oreg., 1910-11;
1915~
Little Butte Creek, South Fork (head of Little Buite Creek), near Lake Creek,
Oreg., 1910-1913,
Little Butte Creek near Eagle Point, Oreg., 1907-
Rogue River Valley canal at intake, near Lake Creek, Oreg., 1914; 1915~
Rogue River Valley canal near Brownsboro, Oreg., 1913; 1915.
North Fork of Little Butte Creek, near Lake Creek, Oreg., 1911-1913,
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Rogue River tributaries—Continued.
Bear Creek at Talent, Oreg., 1907-1914,
Bear Creek at Medford, Oreg,, 1915—
Neil Creek near Ashland, Oreg., 1913.
George Dunn ditch near Ashland, Oreg., 1913.
Ashland Creek at.Ashland, Oreg., 1913.
Wagner Creek near Talent, Oreg., 1913,
Evauns Creek at Wimer, Oreg., 1913,
Applegate River near Buncom, Oreg., 1911-1914.
Applegate River at Murphy, Oreg., 1907-1910.
Cameron ditch near Buncom, Oreg., 1911-1914.
East Fork of Little Applegate River near Buncom, Oreg., 1913.
Little Applegate River near Ruch, Oreg., 1913.
West Fork of Little Applegate River near Buncom, C-eg., 1913,
Spicer ditch near Buncom, Oreg., 1913.
Thompson Creek near Applegate, Oreg., 1913.
Slate Creek at Wonder, Oreg., 1913.
Grave Creek near Placer, Oreg., 1913.
South Umpqua River (head of Umpqua River) near Tiller, Oreg., 1910-11.
South Umpqua River near Brockway, Oreg., 1905-1912.
Umpqua River near Elkton, Oreg., 1905-
Cow Creek at Riddle, Oreg., 1911-12, )
North Umpqua River at Tokeetee Falls, near Hoaglin, Oreg., 1908-1909; 1914~
North Umpqua River near Hoaglin, Oreg., 1910-1912; 1914~
North Umpqua River near Oakcreek, Oreg., 1905-1908; 1913-1915.
North Umpqua River at Winchester, Oreg., 1908-1913.
Calapooya Creck near Sutherlin, Oreg., 1912-13.
Luse canal near Sutherlin, Oreg., 1912-13.
Mill Creek near Ash, Oreg., 1907-1912; 1915-
Siletz River at Siletz, Oreg., 1905-1912,
Wilson River near Tillamook, Orag., 1915—
North Fork of Wilson River near Tillamook, Oreg., 19131915,
Nehalem River at Salmonberry, near Balm, Oreg., 1913-14,



REPORTS ON WATER RESOURCES OF THE NORTH PACIFI SLOPE
DRAINAGE BASINS.

PUBLICATIONS OF UNITED STATES GEOLOGICAL SURVEY.

WATER-SUPPLY PAPERS.

‘Water-supply papersare distributed free by the Geological Survey,as long asits stock lasts. An asterisk (*)
indicates that this stock has becn exhausted. Many of the papers marked in this way may, however,
be purchased (at price noted) from the SUPERINTENDENT OF DocuMENTS, Washington, D. C. Omis-
sion of the price indicates that the report is not obtainable from Government sources. Vater-supply
papers are of octavo size.

*4, A reconnaissance in southeastern Washington, by I. C. Russell, 1897. 96 pp., 7
pls. 15e¢.

Describes an area “bordered on the south by Oregon, on the east by Idaho, on the north
by Snake River, and on the west by the Columbia,” and “briefly designated ar lying south
of Bnake River”; discusses climate, vegetation, topography and drainage, geologic formations—
including the river terraces and soils—irrigation, and the artesian water supply, and gives an
outline of the geological history of the region.

*44. Profiles of rivers in the United States, by Henry Gannett. 1901. 100 pp.,
11 pls. 15c.

Gives elevations and distances along Columbia, Willamette, Flathead, and Snake rivers.

*53. Geology and water resources of Nez Perce County, Idaho, Part I, by I. C. Rus-
sell. 1901. 85 pp., 10 pls. 10c.

*54 Geoldgy and water resources of Nez Perce County, Idaho, Part II, by I. C.
Russell. 1901. 55 pp. (87-141).

Nos. 53 and 54 relate to an area ‘‘in western Idaho, bordered on the west by portions of
‘Washington and Oregon,” drained through Snake River to the Columbia; they describe the
topography, geology, and soils of the region, discuss the relation of the surface features—pla-
teaus, canyons, streams, etc.—to the geology and the climate, the source and quantity of the
‘water supply, including springs and artesian wells, and refer briefly to the occurreonce of build-
ing stones, lignite, gold, silver, and copper. They include also a short bibliograp4y of artesian
waters and two appendixes—one giving list of elevatmns, and the other notes concerning Port«
land cement.

55. Geology and water resources of a portion of Yakima County, Wash.. by G. O.
Smith. 1901. 68 pp.,.7 pls. 10c.
Describes topography, climate, soil, agriculture, geology, and surface and g-ound waters

of an arca comprising about 50 square miles in the vicinity of North Yakima; discusses in some
- detail the artesian basins and wells.

*57. Preliminary list of deep borings in the United States, Part I (Alabama-Montana),
, by N. H. Darton. 1902. 60 pp. 5c.

*61. Preliminary list of deep borings in the United States, Part IT (Neb“aska-Wyo-
ming), by N. H. Darton. 1902. 67 pp. 5c.

Nos. 57 and 61 contain information as to depth, diameter, yield, and head of weter in borings
more than 400 feet deep; under head ‘“‘Remarks” gives information concerning temperature,
quality of water, purposes of boring, ete. The lists are arranged by States, and the States
are arranged alphabetically. A second, revised, edition was published in 1905 as Water-Supply
Paper 149 (q. v.). 5e.

XXV
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*78. Preliminary report on artesian basins in southwestern Idaho and southeastern
Oregon, by I. C. Russell. 1903. 53 pp., 2 pls. 5c.

Discusses briefly the rocks and geologic structure of a part of the Snake River Plains in
Canyon and Owyhee counties, Idaho, and Malheur and Harney count‘es, Oreg.; describes
briefly the conditions on which artesian flow depends, and in some detail the springs and drilled
wells in the Lewis, Otis, Harney, and Whitehorse artesian basins; also desoribes artesian wells
in alluvial deposits and discusses the size of drill holes, casings, etc., the preseivation of well
records, and the importance of laws to control the use of artesian waters; gives list of publica-
tions bearing on artesian waters.

93. Proceedmgs of first conference of engineers of the Reclamation E'omce, with ac-
companying papers, compiled by F. H. Newell, chief engineer, 1904. 361
pp. 25c. [Inquiries concerning this report should be addresred to the Recla-
mation Service.] Contains:

" Investigations in Idaho, by D. W. Ross. Describes the irrigable lands in the area drained by
Snake River.
Investigations in Oregon, by J. T. Whistler. Mentions the Umatilla, Mlheur, and Harney
rojects.
P éifork in Washington, by T. A. Noble. Describes the plains of Columb'a River.

96. Destructive floods in the United States in 1903, by E. C. Murphy. 1904. §1
pp-, 13 pls. 15c.

Gives an account of a flood (commonly spoken of as the ‘Heppner disaster’”’) on Willow
Creek, a tributary of Columbia River, in Morrow County, Oreg.

*103. A review of the laws forbidding pollution of inland waters in th~ United States,
by E. B. Goodell. 1904. 120 pp. [Superseded by No. 152. q. v.]

Cites statutory restrictions of water pollution in Idaho, Nevada, Oregon, Utah, Washington,
and Wyoming.

111. Preliminary report on the underground waters of Washington, by Henry Landes.
" 1905. 85pp., 1pl. 1oc.

Describes, by counties, the municipal water sﬂpplies, deep wells, and springs in the State,
giving also for each county a brief account of the climate, rainfall, topogrrohy, drainage, and
geology.

118. Geology and water resources of a portion of east-central Washington, by F. C.
Calkins, 1905. 96 pp., 4 pls. b5c.

Describes briefly the topography, geology, climate, vegetation, grazing, and agriculture
on the Columbia Plains and in Kittitas Valley; discusses the streams, svrings, and shallow
and deep wells.

*122. Relation of thelaw to underground waters, by D. W. Johnson. 1905. 55pp. 5c.

Cites legislative acts relating to ground waters in Idaho, Nevada, Oregon, Utah, Washington,
and Wyoming.

149. Preliminary list of deep borings in the United States, second edition, with
additions, by N. H. Darton. 1905. 175 pp. 10c.

Gives, by States (and within the Btates by counties), location, depth, dis meter, yield, height
of water, and other available information, concerning wells 400 feet or mors in depth; includes
all wellslisted in Water-Supply Papers 57 and 61; mentions also principal yublications relating
to deep borings.

152. A review of the laws forbidding pollution of inland watersin t} » United States
(second edition), by E. B. Goodell. 1905. 149 pp. 10c.
Cites statutory restrictions of water pollution in Idaho, Nevada, Oregon, Utah, Washington,
and Wyoming.
*162. Destructive floods in the United States in 1905, with a discussion of flood dis-
charge and frequency and an index to flood literature, by E. C. Murphy
and others. 1906. 105 pp., 4 pls. 15c.

Gives estimates (p. 85) of flood discharge and frequsmcy for Boise River at Boise and Weiser
River at Weiser, Idaho.
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%231, Geology and water resources of the Harney Basin region, Oregon, by G. A.
Waring. 1909. 93 pp., 5 pls. 25c.

The greater part of the area covered by this report is in the Great Basin, but a sm~1l tract in

the northeastern corner is drained by a number of small streams that are tributary fo Malheur
River.

253. Water powers of the Cascade Range, Part I, Southern Washington, by J. C.
Stevens. 1910. 91 pp., 21 pls. 40c.

Discusses conditions governing hydraulic development, water laws of Washington, and varia-

tions in streams; describes the drainage basins of Klickitat, White Salmon, Little White Sal-

mon, Lewis, and Toutle rivers; gives results of observations at gaging stations, and e~timates of
average minimum discharge and of the available horsepower at the power sites.

274. Some stream waters of the western United States, with chapters on sediment
carried by the Rio Grande and the industrial application of water analyses,
by Herman Stabler. 1911. 188 pp. 15c.

Describes collection of samples, plan of analytical work, and methods of analyses- discusses
soap-consuming power of waters, water softening, boiler waters, and water for irrigation; gives
results of analyses of waters of Boise, Malheur, Payette, and Palouse rivers, and Salmon Creek

313. Water powers of the Cascade Range, Part II, Cowlitz, Nisqually, P ~yallup,
‘White, Green, and Cedar drainage basins, by F. F. Henshaw and G. L.
Parker. 1913. 170 pp., 16 pls. 55c.

Describes the geologic features and history of the drainage basins, topography and drainage,
soils and vegetation, and precipitation; gives stream-flow records and discusses wa‘er powers
storage, and power sites; discusses also natural resources and harbors of the Pacific coast, cen-
tral electric stations, and power utilization, and gives commercial and residential rates. See
also 253,

316. Geology and water resources of a portion of south-central Washington, by G. A.
Waring. 1913. 46 pp., 1 pl. 5e.

Describes settlements, climate and vegetation, agriculture, grazing, geographic provinces,
relation of surface features and structure, and geology; discusses shallow and artesian waters
and irrigation enterprises in Sunnyside and Reservation valleys, Horse Heaven Pliteau, and
the Columbia River Plains, and irrigation along lower Yakima River; gives tabulated data
concerning wells gnd springs.

\

339. Quality of the surface waters of Washington, by Walton Van Winkle. 1914.
105 pp., 2 pls. 1bc.

Discusses briefly the natural and economic features of the State, the constifuents and uses of
the natural waters, purification of water, methods of analysis, and industrial and genchemical
interpretation of the results of analysis; describes the general features of the principal drainage
basins and gives the results of an investigation of the character of the river wateors; treats
briefly of the average chemical composition of river water, the economic value of the rivers,
denudation, and the influence of natural features on the character of the waters.

344. Deschutes River, Oregon, and its utilization, by F. F. Henshaw, John F.. Lewis,
and E. J. McCaustland. 1914. 200 pp., 28 pls. 50c.

A report, prepared in cooperation with the State of Oregon, containing the resul's of meas-
urements of stream flow, a discussion of the economic distribution of the water, an1 chapters
on the gquailty of the waler, the availability of the water supply, the developed water [ owers, un-
developed power sites, water rights and appropriations, the relation of the Federal Government
to the development of water power, and Government permits for power and reservoir sites.

346. Profile surveys in the Basin of Clark Fork of Columbia River, Montan--Idaho-
Washington, prepared under the direction of R. B. Marshall, chief geographer.
1914. 6 pp., 3 pls. (22 sheets). 50c.

347. Profile surveys in Snake River basin, Idaho, prepared under the direction of
R. B. Marshall, chief geographer. 1914. 12 pp., 3 pls. (37 sheets). 55c.
*

19415°—18—wsp 414—14
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348.

349,

363.

364.

366.

368.

369.

370.

376.

377.

378.

Profile sarveys in Hood and Sandy River basins, Oregon, premr'ed under the
direction of R. B. Marshall, chief geographer. 1914. 8pp.,2pls. (6sheets).
30c.

Profile surveys in Willamette River, Oregon, prepared under the direction
of R. B. Marshall, chief geographer. 1914. 8 pp., 3 pls. (16 sheets). 30c.

Quality of the surface waters of Oregon, by W. Van Winkle. 1914. 137 pp.,
2 pls. 20c.
Describes the topography, drainage, rocks and soils, climate, population, and industries of the
State, the constituents of natural waters, water for domestic and industriel uses, and purifica-
tion of water, methods of analysis, and interpretation ofresuits of analysis; describes the general
features of the river basins and the character of the river waters; discusses the conditions influ~
encing the quality of the surface waters, average chemical composition, genchemical character,
denudation, industrial value, and value for irrigation.

Water analyses from the laboratory of the United States Geological Survey,
tabulated by F. W. Clarke, chief chemist. 1914. 40 pp. 5c.

Contains analyses of Soap and Omak lakes, Wash., and of mine waters from Butte, Mont.

Profile surveys of Snoqualmie, Sultan, and Skykomish rivers, Washington,
prepared under the direction of R. B. Marshall, chief geographer. 1914.
7 Pp., 3 pla. (12 sheets). 20c.

Profile surveys in Wenatchee River basin, Washington, prepared under the
direction of R. B. Marshall, chief geographer. 1914. 7 pp., 1 pl. (8
sheets). 20c.

Water powers of the Cascade Range, Part' III, Yakima River basin, by G. L.
Parker and, F. B. Storey, 1916. 169 pp., 20 pls 4bc.

Describes the geography of the basins, the geologic history, physiography and river history,
climate, settlement, and development, population, and transportation; givesstream-flow records
and discusses natural conditions affecting stream flow, storage reservoirs, developed and un-
developed power sites; treats also of the i.ndust‘risl development of the regicn, discussing irriga-
tion by gravity systems and by pumping, the production of coal and other minerals, and manu-
facturing; presents a scheme of development and utilization of stored wat>r. The report was
prepared under the direction of the Washington State Board of Geological Survey, and is based
on data consisting of ‘ stream-flow records, river plans and profiles, reserveir surveys, and field
reconnaissances of the rivers and their various tributaries,”” obtained by the United States
Geological Survey and the United States Reclamation Service, supplemented by a large amount
of information furnished by private parties.

Surface water supply of Oregon, 1878-1910, by F. F. Henshaw ¢nd H. J. Dean.
1915. 829 pp., 1 pl. 4be.
Describes briefly the natural features of Oregon and in greater detail thy general features of

the river basins; consists principally of records of stream flow that have been carefully studied
and repomputed when necessary to insure their best possible interpretati~n.

Profile surveys in Chelan and Methow River basins, Washington, prepared under
the direction of R. B. Marshall, chief geographer. 1915. 8pp.,5pls. 15c.

Profile surveys in Spokane River basin, Washington, and John I~y River basin ,l
Oregon, prepared under the direction of R. B. Marshall, ¢l ief geographer. :
1915. 7 pp., 10 pls. 15c.

[}
Profile surveys in 1914 on Middle Fork of Willamette River an1 White River,
Oregon, prepared under the direction of R. B. Marshall, chief geogrepher.
1915. 8 pp., 6 pls. 15c.

. Profile surveys in 1914 in Umpqua River bé,sin, Oregon, prepared under the

direction of R. B. Marshall, chief geographer. 1915. 7 pr.. 13 pls. 20c.
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#400. Contributions to the hydrology of the United States, 1916, Nathan C. Grover,
chief hydraulic engineer, 1917. 108 pp., 7 pls. 15c. Contains:

(b) Artesian water for irrigation in Little Bitterroot Valley, Mont., by O. E. Meinzer.

419. Profile surveys in 1915 in Skagit River basin, Washington, prepared u~der the
direction of W. H. Herron, acting chief geographer. 1916. 8 pp., 12 pls.
15¢.

420. Profile surveys along Henrys Fork, Idaho, and Logan River and Blscksmith
Fork, Utah. prepared under the direction of W. H. Herron, acting chief
geographer. 1916. 8 pp., 10 pls. 10c.

425. Contributions to the hydrology of the United States, 1917, N. C. Grover, chief
hydraulic engineer, 1918. Contains:
(¢) Ground water in Quincy Valley, Wash., by A. T. Schwennesen and O. E. Meinzer.

BULLETINS.

An asterisk (*) indicates that the Geological Survey’s stock of the paper is exhausted. Many of the papers
so marked may be purchased from the SUPERINTENDENT OF DOCUMENTS, WASHINGTON, D.C. Bulletins
are of octavo size.

*199. Geology and water resources of the Snake River Plains of Idaho, by I. C. Russell.
1902. 192 pp., 25 pls. 25c.

Describes the topography, geology, climate, vegetation, fauna, and soils of an area extending
entirely across the southern part of Idaho; discusses streams, springs, water powers. irrigation
and agriculture, industries, and routes of transportation and highways; treats of tl » origin of
surface and subsurface waters, the requisite conditions for artesian wells and the quantity of
water available.

252. Preliminary report on the geology and water resources of central Oregon, by I.
C. Russell. 1905. 138 pp., 24 pls. 15c.

Describes a portion of the extreme northern part of the Great Basin and a part of t1 @ drainage
area of Deschutes River and its principal tributary, Crooked River; gives an account o¢ the topog-
raphy, drainage, rainfall and temperature, winds, and forests; describes the volcanicse timentary
rock formations, and discusses by counties the geology and topography, the surface end ground
waters; treats of artesian conditions in the Deschutes basin and makes suggestions concerning
artesian-well records.

*264. Record of deep-well drilling for 1904, by M. L. Fuller, E. F. Lines, and A. C.
Veatch. 1905. 106 pp. 10c.

¥298. Record of deep-well drilling for 1905, by M. L. Fuller and Samuel Sanford.
1906. 299 pp. 25c.

Bulletins 264 and 298 give an account of progress in the collection of wellrecords ard samples,
and contain tabulated records of wells in Idaho, Montana, Nevada, Oregon, ‘Washi~gton, and
Wyoming, No. 298 gives detailed records of wells in Flathead County, Mont., ard Benton,
Jefferson, and Walla Walla counties, Wash. The wells of which detailed sectiom! are given
were selected because they afford valuable stratigraphic information.

ANNUAL REPORTS.

Each of the papers contained in the annual reports was also issued in separate form.

Annual reports are distributed free by the Geological Survey as long as its stock lasts. An asterisk
(*) indicates that this stock has been exhausted. Many of the papers so marked, however, ray be pur-
chased from the S8up: NDENT OF DOCUMENTS, WASHINGTON, D. C.

*Tenth Annual ort of the Director of the United States Geological Survey, 1888
89, J. W| Powell, Director. 1890. 2 parts. *Pt. II. Irrigation, - viii,
123 pp. C.

Makes a preliminary report on the organization and prosecution of the survey of the arid
lands for purposes of irrigation; includes an account of the methods of topographic and hydraulic
work, the segregation work on reservoir sites and irrigable lands, fleld and otﬁce methods, and

. brief descriptions of the topography of some of the river basins,
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Eleventh Annual Report of the United States Geological Survey, 1889-90, J. W.
Powell, Director. 1891. 2 parts. Pt. II. Irrigation, xiv, 395 pp. 30
pls. and maps. $1.25. Contains:

*Hydrography, pp. 1-110. Discusses seope of work, methods of stream measurement, rain.
fall and evaporation, and deseribes the more important streams.

*Engineering, pp. 111-200. Defines the scope of the work and gives an azcount of the survey
in the Sun River basin and in the Arkansas, Rio Grande, California, Lahontan, Utah, and
Snake River divisions.

*Topography, pp. 291-343. Comprises reports of the topographic surveys in California,
Nevada, Colorado, Idaho, Montana, and New Mexico, and a report on recervoir sites.

*rrigation literature, pp. 345-388. Gives a list of books and pamphle*s on irrigation and
allied subjects, mainly contained in the library of the United States Geolceical Survey.

Twelfth Annual Report of the Director of the United States Geological Survey, 1890-
91, J. W. Powell, Director. 1891. 2 parts. Pt. IT, Irrigetion, xviii, 576
pPpP., 93 pls. $2. Contains:

*Hydrography of the arid regions, by F. H. Newell, pp. 213-361, Pls. 58-106. Discusses
the available water supply of the arid regions, the duty of water, flood waters, relation of rain-
fall to river flow; classifies the drainage basins; and describes the rivers of the Missouri, Arkansas,
Rio Grande, Colorado, Sacramento, and San Joaquin basins, and the principal streams of the
Great Basin in Nevada and Utah and the Snake River basin.

Thirteenth Annual Report of the United States Geological Survey, 1891-92, J. W.
Powell, Director. 1892. (Pts. II and III, 1893.) 3 parts. *Pt. III.
Irrigation, xi, 486 pp., 77 pls. $1.85. Contains:

*Engineering results of irrigation survey, by IT. M. Wilson, pp. 351-42", Pls. 147-182. De-
scribes structures on the Pocatello canal, Idaho.

Sixteenth Annual Report of the United States Geological Survey, 1894-95, Charles

D. Walcott, Director. 1896. (Pis.II, III, and IV, 1895.) 4 parts. *Pt.

I1. Papers of an economic character, xix, 598 pp., 43 pls. $1.25. Contains:

The public lands and their water supply, by F. IT. Newell, pp. 457-533, Pls. 35-39. Describes

general character of the public lands, the lands disposed of (railroad, grant, and swamp lands,

and private miscellaneous entries), lands reserved (Indian, forest, and military reservations),

the vacant lands, and the rate of disposal of vacant lands; discusses the streams, wells, and
Teservoirs as sources of water supply; gives details for each State.

Nineteenth Annual Report of the United States Geological Survey, 1897-98, Charles

D. Walcott, Director. 1898. (Pts. II, III, and V, 1899.) 6 parts in 7'
vols. and separate case for maps with Pt. V. *Pt. V, Forest reserves, xvii,
400 pp., 110 pls. $1.25. 16 maps in separate case, 75c. Contains:

*Priest River Forest Reserve, by J. B. Leiberg, pp. 217-252, Pls. 48-61.

*Bitterroot Forest Reserve, by J. B. Leiberg, pp. 253-282, Pls. 62-73.

*Washington Forest Reserve, by H. B. Ayres, pp. 283-313, Pls. 76-100.

#*Eastern part of Washington Forest Reserve, by M. W. Gorman, pp. 315-350, Pl. 101.

*Forest conditions of northern Idaho, by I. B. Leiberg, pp. 373-386, Pl 109-110.

These reports describe the topography and the streams of the forest reserves.

Twentieth Annual Report of the United States Geological Survey, 1898-99, Charles
D. Walcott, Director. 1899. (Pts. II, ITI, IV, V, and VII, 1900.) 7
parts in 8 vols. and separate case for maps with Pt. V. *Pt. V, Forest re-
serves, Xix, 498 pp., 1569 pls., 8 maps in separate case. $2.80. Contains:

*The Flathead Forest Reserve, by H. B. Ayres, pp. 245-316, Pls, 77-113,

*Bitterroot Forest Reserve, by J. B. Leiberg, pp. 317-409, Pls. 115-142. Contains brief
descriptions of the streams and lakes in the reserves.

Twenty-first Annual Report of the United States Geological Survey, 1899—1900,
Charles D. Walcott, Director. 1900, (Pts. III, IV, VI, VT continued, and
VII, 1901.) 7 partsin 8 vols. and separate case for maps witk Pt. V. *Pt.V,
Forest reserves, 711 pp., 143 pls., 39 mapsin separate case. §°.85. Contains:

+Mount Rainier Forest Reserve, Washington, by F. G. Plummer, pp. 81-143, Pls. 33-50.

*QOlympic Forest Reserve, Washington, from field notes by Arthur Dodwell and T. F.
Rixon, pp. 145-208, Pls, 51-70.

*Cascade Range Forest Reserve, Oregon, from T.28 S to T. 37 8., inc*usive, together with
the Ashland Forest Reserve and adjacent forest regions from T. 28 S to T. 41 8., inclusive,
apd from R. 2 W. to R. 14 E., Willamette meridian, inclusive, by J. B. Leiberg, pp. 209-498,
Pls. 71-84. Contains descriptions of many of the streams flowing througt the forest reserves,
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GEOLOGIC FOLIOS.

Under the plan adopted for the preparation of a geologic map of the United States
the entire ares is divided into small quadrangles, bounded by certain merid'ns and
parallels, and these quadrangles, which number several thousand, are separately
surveyed and mapped.! The unit of survey is also the unit of publication, and the
maps and description of each quadrangle are issued in the form of a folio. Yhen all
the folios are completed they will constitute the Geologic Atlas of the United States.

A folio is designated by the name of the principal town or of & prominent natural
feature within the quadrangle. Each folio includes maps showing the topography,
geology, underground structure, and mineral deposits of the area mapped and several
pages of descriptive text. The text explains the maps and describes the topographic
and geologic features of the country and its mineral products. The topographic map
shows roads, railroads, waterways, and, by contour lines, the shapes of the hills and
valleys and the helght above sea Ievel of all points fa the quadrangle. T e areal-
geology map shows the distribution of the various rocks at the surface. The st uctural-
geology map shows the relations of the rocks to one another undergrourd. The
economic-geology map indicates the location of mineral deposits that are commercially
valuable. The artesian-water map shows the depth to underground-water horizons.
Economic-geology and artesian-water maps are included in folios if the conditions in
the areas mapped warrant their publication. The folios are of special irterest to
students of geography and geology and are valuable as guides in the development and
utilization of mineral resources.

The folios numbered from 1 to 163, inclusive, are published in only one form (18 by
22 inches), called the library ed1t10n Some of the folios that bear numbes higher
than 163 are published also in an octavo edition (6 by 9 inches). Owing to a fire
in the Geological Survey Building May 18, 1913, the stock of geologic folios
was more or less damaged by fire and water, but the folios are. usable and are
sold at the uniform price of 5 cents each, with no reduction for wholesals orders.
This rate applies to folios in stock from 1 to 184, inclusive (except reprints). also the
library edition of folio 186. ‘The library edition of folios 185, 187, and higher numbers
sells for 25 cents a copy, except that some folios which contain an unusuerlly large
amount of matter sell at higher prices. The octavo edition of folio 185 ard higher
numbers sells for 50 cents a copy except folio 193, which sells for 75 cents a copy, If
34 folios selling at 25 cents each (or their equivalent in higher-priced folios) ar> erdered
at one time a discount of 40 per cent is allowed; $5.10 is the minimum amount ac-
cepted at this rate.

All the folios contain descriptions of the drainage of the quadrangles. The folios
in the following list contain also brief discussions of the underground waters in connec-
tion with the economic resources of the areas and more or less information ccncerning
the utilization of the water resources.

An asterisk (*) indicates that the stock of the folio is exhausted.

*45. Boise, Idaho.

Describes geography and geology, cold springs and cold artesian waters, and hot springs and
hot artesian waters. .

103. Nampa, Idaho-Oregon. 5c.

Describes the relief, drainage, climate, and vegetation of the area; discusses the geo’ogic history
and geologic formations, and, under “Economic geology,”’ the surface waters avail-ble for irri-
gation, the springs and shallow we]ls and the artesian wells; indicates areas of posable artesian
flow.

1Index maps showing areas in the North Pacific slope basins covered by topographic mos and by
geologic folios will be mailed on receipt of request addressed to the Director, U. 8. Geological Survey,
Washington, D. C,
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104. Silver City, Idaho. 5c.

Describes the relief, drainage, climate, vegetation, and eulture of the 8il -er City quadrsngle;
discusses the geologie history and the geologic formations, and, under “Economic geclogy,’”
the surface waters available for irrigation or water-power development, wa~m springs, and arte-
sian wells; notes possible chances for artesian waters; gives records of wells near Enterprise and
Guffey; see also Water-Supply Paper 78.

*139. Snoqualmie, Washington.

Describes the relief and drainage of an area including portions of Kitti‘as, Yakima, Pierce,
and King counties; the statigraphie, structural, and historical geology, and, under “ Economic
geology,”” includes a brief paragraph on the utilization of the water supply.

MISCELLANEOUS REPORTS.

Other Federal bureaus and State and other organizations have
from time to time published reports relating to the water resources
of various sections of the country. Notable among those pertain-
ing to the northern Pacific coast drainage basins are the reports of
the commissioner of conservation of the State of Montsna; the State
land eommission; the State engineer of Idaho; the Bureau of Indus-
try, Agriculture, and Irrigation of Nevada; the State engineers of
Nevada, Oregon, Utah, and 'Washington; the annual reports of the
United States Reclamation Service; and the reports of the Chief
of Engineers, U. S. Army. The following reports déserve special

mention:

The Oregon system of water titles, by John H. Lewis: Oregon State Engineer
Bull. 2, 1912,

State and National water laws, with a detailed statement of the Oregon system
of water titles, by John H. Lewis, with a discussion by Clarence T. Johnston and
L. J. Le Conte: Am. Soc. Civil Eng. Trans., vol. 76, pp. 637-758, 1913.

Report of the commission on conservation [State of Montana] on bills relating
to public lands, water rights, and the protection and preservation of the forests:
Helena, 1911; also report of the governor of the State of Montana on the same subject.

How to appropriate the public waters of the State of Nevada, comviled by W. M.
Kearney, State engineer, 1911. .

Requirements and regulations, including suggestions and instructions in relation .
to the appropriation, use, and measurement of water in the State of Neva.dA' State
engineer of N eva.da, 1912,

Irrigation pumping in Nevada, etc., by, Charles Norcross: Nevada Bur of Indus-
try, Agr., and Irr. Bull. 8, 1913.

The water resources of Waamngmn: Potable and mineral water, by H. G.' Byers;
artesian water, by C. A. Ruddy; water power, by R. E. Heine: VWashington Geol.
Survey Ann. Rept. for 1901, vol. 1, pt. 5, 1902. )

Preliminary report on the Quincy Valley irrigation project, by Henry Landes
and others: Washington Geol. Survey Bull. 14, 1912.

Biennial Report of the State Commissioner of Arid Lands [Washington], 1895-96
and 1897-98.

The irrigated lands of the State of Washington, by George M. Allen, deputy com-
missioner: State Bureau of Statistics and Immigration, 1910.

Trrigation laws of the State of Wyoming, prepared for publicatior in the office of
the State engmeer, 1909.



GEOLOGICAL SURVEY HYDROLOGIC REPORTS OF GENERAL

INTEREST.

The following list comprises reports not readily classifiable by
drainage basins and covering a wide range of hydrologic investi-
gations:

..

*3.

*8,

*14.

*90

*22.

*41.

*42.

*43.

*56.

.*64

WATER-SUPPLY PAPERS.

Pumping water for irrigation, by H. M. Wilson. 1896. 56 pp., 9 pls.

Describes pumps and motive powers, windmills, water wheels, and various kinds of engines;
also storage reservoirs to retain pumped water until needed for irrigation.

Sewage irrigation, by G. W. Rafter. 1897. 100 pp., 4 pls. (See Water-Supply
Paper 22.) 10c.

Discusses methods of sewage disposal by intermittent filtration and by irrigation; describes
utilization of sewage in Germany, England, and France, and sewage purification in the United
States.

‘Windmills for irrigation, by E. C. Murphy. 1897. 49 pp., 8 pls. 10c.
Gives results of experimental tests of windmills during the summer of 1896 in the vicinity of
Garden, Kans.; describes instruments and methods and draws conclusions.

New tests of certain pumps and water lifts used in irrigation, by O. F. Hood,
1898. 91 pp., 1 pl.

Discusses efficiency of pumps and water 1ifts of various types.

. Experiments with windmills, by T. O. Perry. 1899. 97 pp., 12 pls. 1bc.

Includes tables and descriptions of wind wheels, compares .wheels of several t7pes, and
discusses results.

Sewage irrigation, Part IT, by G. W. Rafter. 1899. 100 pp., 7 pls. 15,

Gives résumé of Water-Supply Paper 3; discusses pollution of certain streams, experi-
ments on purification of factory wastes in Massachusetts, value of commercial fertilizers, and
describes American sewage-disposal plants by States; contains bibliography of publications

. relating to sewage utilization and disposal.

The windmill, its efficiency and economic use, Part I, by E. C. Murphy. 1901.
72 pp., 14 pls. be.

The windmill, its efficiency and economic use, Part IT, by E. C. Murphy. 1901.
75 pp. (73-147), 2 pls., (15-16). 10c.
Nos. 41 and 42 give details of results of experimental tests with windmills of varicus types

Conveyance of water in irrigation canals, ﬁu.mes, and pipes, by Samuel Fortier.
1901. 86 pp., 156 pls. 15c.

Methods of stream measurement. 1901. 51 pp., 12 pls. 15c,
Describes the methods used by the Burvey in 1901-2. See also Nos. 64, 94, and 95.

. Accuracy of stream measurements, by E. C. Murphy. 1902. 99 pp., 4 pls.

(See No. 95.) 10c.

Describes methods of measuring velocity of water and of measuring and computi~g stream
flow and compares results obtained with the different instruments and methods; describes
also experiments and results at the Cornell University hydraulic laboratory. A second,
enlarged, edition published as Water-Supply Paper 95.

XXX
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*67. The motions of underground waters, by C. S. Slichter. 1902. 106 pp., 8 pls.
15¢. '

Discusses origin, depth, and amount of ground waters; permeability of rocks and porosity
of soils; eauses, rates, and laws of motions of ground water; surface and deep zones of flow,
and recovery of waters by open wells and artesian and deep wells; treats of the shape and
position of the water table; gives simple methods of measuring yield of flowing well; describes
artesian wells at Savannah, Ga.

72. Sewage pollution in the metropolitan area near New York City end its effect on
inland water resources, by M. O. Leighton. 1902, 75 pp., 8 pls. 10c.
Defines “‘normal” and “polluted’” waters and discusses the damage resul’ing from pollution,

*80. The relation of rainfall to run-off, by G. W. Rafter. 1903. 104 pp. 10c.

Treats of measurements of rainfall and laws and measurements of stream flow; givesrainfall,
run-off, and evaporation formulas; discusses effects of forests on rainfall and. run-off.

87. Irrigation in India (second edition), by H. M. Wilson. 1903. 238 pp., 27 pls.
25c¢.
First edition was published in Part II of the Twelfth Annual Report.

93. Proceedings of first conference of engineers of the Reclamation Service, with
accompanying papers, compiled by F. H. Newell, chief engineer. 1904.
361 pp. 25c. [Requests for this paper should be addressed to the U. S.
Reclamation Service.]

Contains, in addition to an account of the organization of the hydrograpl ic [water-resources]
branch of the United States Geological Survey and the reports of the confe~ence, the following
papers of more or less general interest:

Limits of an irrigation project, by D. W. Ross.

Relation of Federal and State laws to irrigation, by Morris Bien.

Electrical transmission of power for pumping, by H. A, Storrs.

Correct design and stability of high masonry dams, by Geo. Y. Wisner.

Irrigation surveys and the use of the plane table, by J. B. Lippincott.

The use of alkaline waters for irrigation, by Thomas H. Means,

*94. Hydrographic manual of the United States Geological Survey, prepared by
E. C. Murphy, J. C. Hoyt, and G. B. Hollister. 1904. 76 pp., 3 pls. 10c.

Gives instruction for fleld and office work relating to measurements of stream flow by current
meters. See also No. 95.

*95. Accuracy of stream measurements (second, enlarged edition), by E. C. Murphy.
1904. 169 pp., 6 pls.
Describes methods of measuring and computing stream flow and compares results derived
from different instruments and methods. See also No. 94.
#103. A review of the laws forbidding pollution of inland waters in th= United States,
by E. B. Goodell. 1904. 120 pp. (See No. 152.)

Explains the legal principles under which antipollution statutes become operative, quotes
court decisions to show authority for various deductions, and classifies according to scope the
statutes enacted in the different States.

110. Contributions to the hydrology of eastern United States, 1904; M. L. Fuller,

geologist in charge. 1905. 211 pp., 5 pls. 10c.

Contains the following reports of general interest. The scope of each peper is indicated by
its title.

Description of underflow meter used in measuring the velooity and direction of underground
water, by Charles S. Slichter.

The California or ““stovepipe’’ method of well construction, by Charles 8 Slichter.

Approximate methods of measuring the yield of flowing weiis, by Charlex S. Slichter.

Corrections necessary in accurate determinations of flow from vertical well casings, from

notes furnished by A. N. Talbot.
Experimentsrelating to probiems of well contamination at Quitman, Ga.. by 8. W. McCallie,



PUBLICATIONS. XXXV

113, The disposal of strawboard and oil-well -wastes, by R. L. Sackett ard Isaaah
Bowman. 1905. 52 pp., 4 pls. bc.

The first paper discusses the pollution of streams by sewage and by trade waste: describes
the manufacture of strawboard,and gives results of various experiments in dispcsing of the
waste. The second paper describes briefly the topography, drainage, and geology of the region
about Marion, Ind., the contamination of rock wells and of streams by waste oil an¢ brine.

*114. Underground waters of eastern United States; M. L. Fuller, geologist in charge.
1905. 285 pp., 18 pls. 25c.

Contains report on “ Occurrence of underground waters,” by M. L. Fuller, discussing sources
amount, and temperaturé of waters, permeability and storage capacity of rocks, wster-bearing
formations, recovery of water by springs, wells, and pumps, essential conditions of artesian
flows, and general conditions affecting ground waters in eastern United States.

119. Index to the hydrographic progress reports of the United States Geological.
Survey, 1888 to 1903. by J. C. Hoyt and B. D. Wood. 1905. 253 pp. 15c.

120. Bibliographic review and index of papers relating to underground waters pub-
lished by the United States Geological Survey, 1879-1904, by M. L. Fuller.
1905. 128 pp. 10c.

*192. Relation of the law tP underground waters, by D. W. Johnson. 1905. 55pp. 5c

Defines and classifies junderground waters, gives common-law rules relating to their use, and
cites State legislative acts affecting them.
I

140. Field measurements of the rate of movement of underground waters, by C. S.
Slichter. 1905. 122 pp., 16 pls. 15c.

Discusses the capacity of sand to transmit water, describes measurements of underf'ow in Rio-
Hondo, San Gabriel, and Mohave RlVel' valleys, Cal., and on Long Island, N. Y., gives results
of tests of wells and pumping plants,,and describes stovepipe method of well constmction

143. Experiments on steel-concrete pipes-on a working scale, by J. H. Quinton,
1905. 61 pp., 4 pls. 5c. N
Scope indicated by title. -

145. Contributions to the hydrology of epstern United States, 1905; M. L. Fuller,
geologist in charge. 1905. 220 pp., 6 pls. 10c.
Contains brief reports of general interest as follows:
Drainage of ponds into drilled wells, by Robert E. Horton.. Discusses efficiency, cost, and
capacity of drainage wells, and gives statistics of such wells in southern Michigan.
Construction of so-called fountain and geyser springs, by Myron L. Fuller.
A convenient gage for determining low artesian heads, by Myron L. Fuller.

146. Proceedings of second conference of engineers of the Reclamation Service, with
accompanying papers, compiled by F. H. Newell, chief enginee*. 1905.
267 pp. 15¢. [Inquiries concermng this report should be addressad to the
U. 8. Reclamation Service.]

Contains brief account of the organization of the hydrographic [water-resources] t ranch and
the Reclamation Service, reports of conferences and committees, circulars of instrvetion, and
many brief reports on subjects closely related to reclamation, and a bibliography of technical
papers by members of the service. Of the papers read at the conference those lixted below
(scope indicated by title) are of more or less general interest:

Proposed State code of water laws, by Morris Bien.,

Power engineering applied to irrigation problems, by O. H. Ensign.

Estimates on tunneling in irrigation projects, by A. L. Fellows.

Collection of stream-gaging data, by N. C. Grover.

. Diamond-drill methods, by G. A. Hammond.

Mean-velocity and area curves, by F. W. Hanna.

Importance of general hydrographic data concerning basins of streams gaged by R. E, Horton

Effect of aquatic vegetation on stream flow, by R. E. Horton.

Sahitary regulations governing construction camps, by M. O. Leighton.

Necessity of draining irrigated land, by Thos. H. Means.

Alkali soils, by Thos, H, Means.
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147,

*150.

151.

152.

*155.

*160.

*162.

*163.

*179.

*180.

Cost of stream-gaging work, by E. C. Murphy.

Equipment of a cable gaging station, by E. C. Murphy.

8ilting of reservoirs, by W. M. Reed.

Farm-unit classification, by D. W, Ross.

Cost of power for pumping irrigating water, by H. A. Storrs,

Records of flow at current-meter gaging stations during the frozen season, t y F. H. Tillinghast.

Destructive floods in the United States in 1904, by E. C. Mur~hy and others.
1905. 206 pp., 18 pls. 15c.

Contains a brief account of “ A method of computing cross-section area of waterways,”” includ.
ing formulas for maximum discharge and area of cross section.

Weir experiments, coefficients, and formulas, by R. E. Horton. 1906. 189 pp.,
38 pls. (See Water-Supply Paper 200.) 15c.
Scope indicated by title.

Field assay of water, by M. O. Leighton. 1905. 77 pp., 4 pls.
Discusses methods, instruments, and reagents used in determining tur-bidity, color, iron,
chlorides, and hardness in connection with the studies of the quality of wster in various parts
of the United States.

A review of the laws forbidding pollution of inland waters in tt e United States
(second edition), by E. B. Goodell. 1905. 149 pp. 10c.
Scope indicated by title.

Fluctuations of the water level in wells, with special reference to Long Island,
N. Y, by A. C. Veatch. 1906. 83 pp., 9 pls. 25c.
Includes general discussion of fluctuation changes due-to rainfalland evaparation, barometric

changes, temperature changes, changes in rivers, ehanges in lake level, tide! changes, effects of
settlement, irrigation, dams, underground-water developments, and to indeterminate causes.

Underground-water papers, 1906; M. L. Fuller, geologist in charge. 1906. 104

p., 1 pl.

Gives account of work in 1905; lists publications relating to ground wates, and contains the
ollowing brief reports of general interest:

Significance of the term “artesian,” by Myron L. Fuller.

Representation of wells and springs on maps, by Myron L. Fuller.

Total amount of free water in the earth’s crust, by Myron L. Fuller.

Use of fluorescein in the study of underground waters, by R. B. Dols.

Problems of water contamination, by Isaiah Bowman.

Trat

1 of improv t of water in wells, by Myron L. Fuller.

Destructive floods in the United States in 1905, with a discussion of flood dis-
charge and frequency and an index to flood literature, by E. C. Murphy and
others. 1906. 105 pp., 4 pls. 15c.

Bibliographic review and index of underground-water ﬁtemtute published in
the United States in 1905, by M. L. Fuller, F. G. Clapp, and B. L. Johnson.
1906. 130 pp. 1bc.

Soope indicated by title.

Preventlon of stream pollution by distillery refuse, based on investigations at
Lynchburg, Ohio, by Herman Stabler, 1806. 34 pp., 1pl. 10c.

Describes grain distillation; treatment of slop; sources, character, and ef"ects of effluents on
streams; discusses filtration, precipitation, fermentation, and evaporation methods of disposal
of wastes without pollution.

Turbine water-wheel tests and power tables, by R. E. Horton. 1906. 134 pp.,
2 pls. 20c.
Scope indicated by title. .



*186.

*186.

*187.

#189,

¥194,

*200.

*226.

*229.

*234.

%235,

236.

PUBLICATIONS. XXxvi

Investigations on the purification of Boston sewage, by C.-E. A, Winslow and
E. B. Phelps. 1906. 163 pp. 2bc.

Discusses composition, disposal, purification, and treatment of sewages and tendencies in
sewage-disposal practice in England, Germany, and the United States; describ character
of crude sewage at Boston, removal of suspended matter, treatment in séptic tank+, and puri-
fication in intermittent sand Altration and coarse material; gives bibliography.

Stream pollution by acid-iron wastes, a report based on investigatins made
at Shelby, Ohio, by Herman Stabler. 1906. 36 pp., 1 pl. ‘

Gives history of pollution by acid-iron wastes at Shelby, Ohio, and resulting lit*wation; dis-
cusses effect of acid-iron liquors on sewage purification processes, recovery of copperes from acid-
iron wastes, and other processes for removal of pickling liquor.

Determination of stream flow during the frozen season, by H. K. Ba*rows and
R. E. Horton. 1907. 93 pp., 1 pl. 15c.
Scope indicated by title.

The prevention of stream pollution by strawboard waste, by E. B. Phelps.
1906. 29 pp., 2 pls.

Describes manufacture of strawboard, present and proposed methods of disposal of waste
liquors, laboratory investigations of precipitation and sedimentation, and field studios of amount
and character of water used, raw material and finished prodnct, and mechanical filtration.

Pollution of Illinois and Mississippi rivers by Chicago sewage (a dig=st of the
testimony taken in the case of the State of Missouri v. the State of Illinois
and the Sanitary District of Chicago), by M. O. Leighton. 1907. 369 pp.,
2 pls.

Scope indicated by amplification of title.

Weir experiments, coefficients, and formulas (revision of paper No. 150), by
R. E. Horton. 1907. 195 pp., 38 pls. 35c.
Scope indicated by title.

The pollutiod of streams by sulphite-pulp waste, a study of possible remedies,
by E. B. Phelps. 1909. 37 pp., 1 pl. 10c.

Describes manufacture of sulphite pulp, the waste liquors, and the experimentsl work lead-
ing to suggestions as to methods of preventing stream pollution.

The disinfection of sewage and sewage filter effluents, with a chapter on the
putrescibility and stability of sewage effluents, by E. B. Phelps. 1909. 91
pp., 1 pl. 15c.

Scope indicated by title.

Papers on the conservation of water resources. 1909. 96 pp., 2 pls  15c.

Contains the following papers, whose scope is indicated by their titles: Distribution of rainfall
by Henry Gannett; Floods, by M. O. Leighton; Developed water powers, compiled under the
direction of W. M. Steuart, with discussion by M. O. Leighton; Undeveloped water powers, by
M. O. Leighton; Irrigation, by F. H. Newell; Underground waters, by ‘W. C. Mendenhall;
Denudation, by R. B. Dole and Herman Stabler; Control of catchment areas, by H. N. Parker.

The purification of some textile and other factory wastes, by Herman Stabler
and G. H. Pratt. 1909. 76 pp. 10c.

Discusses waste waters from wool scouring, bleaching and dyeing cotton yarr bleaching
cotton piece goods, and manufacture of oleomargarine, fertilizer, and glue.

The quality of surface waters in the United States, Part I, Analyses of waters

east of the one hundredth meridian, by R. B. Dole. 1909. 123 pp. 10c.

Describes collection of samples, methods of exemination, preparation of solutions, accuracy
of estimates, and expression of analytical results.
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238 The public utility of water powers and their governmental regulation, by René
Tavernier and M. O. Leighton. 1910. 161 pp. 15c.

Discusses hydraulic power and irrigation, French, Italian, and Swiss legislation relative to
the development of water powers, and laws proposed in the French Parliament; reviews work
of bureau of hydraulics and agricultural improvements of the French department of agriculture,
and gives résumé of Federal and State water-power legislation in the United States

*255. Underground waters for farm use, by M. L. Fuller. 1910. 58 pp., 17 pls. 15e.

Discusses rocks as sources of water supply and the relative safety of supplies from different
materials; springs and their protection; open or dug and deep wells, their location, yield,
relative cost, protection, and safety; advantages and disadvantages of cisterns and combination
wells and cisterns.

*257. Well-drilling methods, by Isaish Bowman. 1911. 139 pp., 4 pls. 15c.

Discusses amount, distribution, and disposal of rainfall; water-bearinr rocks; amount of
ground water; artesian conditions; oil and gas bearing formations; gives history of well drilling
in Asia, Europe, and the United States; describes in detail the various methods and the machin-
ery used; discusses loss of tools and geologic difficulties, contamination of well waters and
methods of prevention, tests of capacity and measurement of depth, and costs of sinking wells,

*258. Underground-water papers, 1910, by M. L. Fuller, F. G. Clapy, G. C. Matson,
Samuel Sanford, and H. C. Wolff. 1911. 123 pp.. 2 pls. 15c.

Contains the following papers (scope indicated by titles) of general interest:
Drainage by wells, by M. L. Fuller.

Freezing of wells and related phenomena, by M. L. Fuller.

Pollution of underground waters in limestone, by G. C. Matson.
Protection of shallow wells in sandy deposits, by M. L. Fuller.

Magnetic wells, by M. L. Fuller.

*315. The purification of public water supplies, by G. A. Johnson. 1913. 84 pp., 8
pls. 10c.

Discusses gronnd, lake, and river waters as public supplies, developnrant of waﬁerworks
systems in the United States, water consumption, and typhoid fever; de<cribes methods of
filtration and sterilization of water and municipal water softening. .

334. The Ohio Valley flood of March-April, 1913 (including comparizons with some
earlier floods), by A. H. Horton and H. J. Jackson. 1913. 96n., 22pls. 20c.

Although relating specifically to floods in the Ohio Valley, this report: discusses also the
causes of floods and the prevention of damage by floods.

337. The effects of ice on stream flow, by William Glenn Hoyt. 1913. 77 pp., 7
pls. 15c.
Discusses methods of measuring the winter flow of streams.

*345. Contributions to the hydrology of the United States, 1914; N. C. Grover, chief
hydraulic engineer. 1915. 225 pp., 17 pls. 30c. Contains:

(¢) A method of determining the daily discharge of rivers of variable slope, by M. R. Hall,
W. E. Hall, and C. H. Piercs, pp. 53-65.

364. Water analyses from the laboratory of the United States Geological Survey,
tabulated by F. W. Clarke, chief chemist. 1914. 40pp. S5c.
Contains analyses of waters from rivers, lakes, wells, and springs in vacious parts of the
‘United 8tates, including analyses of the geyser water of Yellowstone Nations] Park, hot springs
in Mortana, brines from Death Valley, water from the Gulf of Mexico, and mine waters from
‘Pennesses, Michigan, Missouri and Oklahoma, Montana, Colorado and Utah, Nevada and
Arizona, and California.

371. Equipment for current-meter gaging stations, by G. J. Lyon 1915. 64 pp.,
37 pls. 20c.

Describes methods of installing automatic and other gages and of constucting gage wells
shelters, and structures for making discharge measurements and artificiel controls,
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*375. Contributions to the hydrology of the United States, 1915; N. C. Grover, chief
hydraulic engineer. 1916. 181 pp., 9 pls. 15c. Contains:
(c) The relation of stream gaging to the science of hydraulics, by C. H. Pierca and R. W,
Davenport, pp. 77-84.
(¢) A method of correcting river discharge for a changing stage, by B. E. Jones, pp. 117-130,
(f) Conditions requiring the use of automatic gages in obtaining records of stream flaws, by
C. H. Pierce, pp. 131-139. et
Three papers presented at the conference of engineers of the water-resources bramsl in
December, 1914.

*400. Contributions to the hydrology of the United States, 1916; N. C. Grover, chief
hydraulic engineer. 108 pp., 7 pls. Contains:

(e) The people’s interest in water-power resources, by G. O. Smith, pp. 1-8.
(¢) The measurement of silt-laden streams, by I, C. Pierce, pp. 39-51.
(d) Aecuracy of stream-flow data, by N. C. Grover and J. C. IToyt, pp. 53-59.

416. The divining rod, a history of water witching, with a bibliography, by Arthur
J. Ellis. 1917. 59pp. 10c. :

A brief paper published ‘‘merely to furnish a reply to the numerous inquiries that are con-
tinually being received from all parts of the country”” as to the efficacy of the divining rod for
locating underground water.

425, Contributions to the hydrology of the United States, 1917, N. C. Grover, chief
hydraulic engineer. 1918. Contains:
*(¢) Hydraulic conversion tal.les and convenient equjvaleﬁts, pp. 71-94. 1917,

ANNUAL REPORTS.

*Fifth Annual Report of the United States Geological Survey, 188384, J. W. Powell,
Director. 1885. xxxvi, 469 pp., 58 pls. $2.25. Contains:

#*The requisite and qualifying conditions of artesian wells, by T. C. Chamberlin, pp. 125-173,
pl. 21,  Scope indicated by title.

Twelith Annual Report of the United States Geological Survey, 1890-91, J. W. Powell,
Director. 1891. 2 parts. Pt. II, Irrigation, xviii, 576 pp., 93 pls. $2.
Contains:

*Irrigation in India, by 1. M. Wilson, pp. 363-561, pls. 107 to 146. See Water-Sup~ly Paper 87.

Thirteenth Annual'Report of the United States Geological Survey, 1891-92, J. W.
Powell, Director. 1892. (Pts. IT and ITI, 1893.) 3 parts. *Pt. III, Irriga-
tion, xi, 486 pp., 77 pls. $1.85. Contains:

*American irrigation engineering, by II. M. Wilson, pp. 101-349, pis. 111 to 146. Discusses
the economical aspects of irrigation, alkaline drainage, silt, and sedimentatior: gives brief
history of legislation; describes perennial canals in Idaho, California, Wyoming, and Arizona;
discusses water storage at reservoirs of the California and other projects, subsurface sources of
supply, pumping, and subirrigation. ,

Fourteenth Annual Report of the United States Geological Survey, 1892-93, J. W,
Powell, Director. 1893. (Pt. IT, 1894.) 2 parts. *Pt. II, Accompanying
papers, xx, 597 pp., 73 pls. $2.10. Contains:

*The potable waters of eastern United States, by W J McGes, pp. 1-47. Discusses cistern
water, stream walers, and ground waters, including mmeral springs and artesian vells.

*Natural mineral waters of the United States, by A. C. Peale, pp. 49-88, pls. 3 and 4. Dis-
cusses the origin and flow of mineral springs, the source of mineralization, therma' springs, the
chemieal composition and analysis of spring waters, geographie distribution, and the utilization
of mineral waters; gives a list of American mineral-spring resorts: contains also some analyses.,
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Nineteenth Annual Report of the United States Geological Survey, 1897-98, Charles
D. Walcott, Director. 1898. (PartsII, III, and V, 1899.) 6 partsin 7 vols.
and separate case for maps with Pt. V. *Pt. II, Papers chiefl - of a theoretic
nature, v, 958 pp., 172 pls. $2.65. Contains:

*Principles and conditions of the movements of ground water, by F. H. King, pp. 59-294, pls.
6 to 16. Discusses the amount of watersstored in sandstone, in soil, and in other rocks, and the
depth to which ground water penetrates; gravitational, thermal, and capil'~ry movements of
ground waters, and the configuration of the ground-water surface; gives thn results of experi-
mental investigations on the flow of air and water through a rigid, porous medium, and through
sand, sandstones, and silts; discusses results obtained by other investigators, and summarizes
results of observations; discusses also rate of flow of water through sand and rock, the growth of
rivers, rate of filtration through soil, interference of wells, etc.

#Theoretical investigation of the motion of ground waters, by C. 8. Slichter, pp. 295-384, pl.
17.  Scope indicated by title.

PROFESSIONAL PAPERS.

#72. Denudation and erosion in the southern Appalachian region an¢ the Mononga-
hela basin, by L. C. Glenn. 1911. 137 pp., 21 pls. 35c.
Describes the topography, geology, drainage, forests, climate, and population, and transporta-
y  tion facilities of the region, the relation of agriculture, lumbering, mining, a~d power develop-
ment to erosion and denudation, and the nature, effects, and remedies of ernsion; gives details
of conditions in Holston, Nolichucky, French Broad, Little Tennessee, and Hiwassee River
basins, along Tennessee River proper, and in the basins of the Coosa-Alabar1a system, Chatta-
hoochee, Savannah, Saluda, Broad, Catawba, Yadkin, New, and Monongahela rivers.

86. The transportation of débris by running water, by G. K. Gilbert, based on experi-
ments made with the assistance of E. C. Murphy. 1914. 2631».,3pls. 70c.
The results of an investigation which was carried on in a specially equipped laboratory at
Berkeley, Cal., and was undertaken for the purpose of learning ‘‘the laws whic' control the move-
ment of bed load and especially to determine how the quantity of load is related to the stream
slope and discharge and to the degree of comminution of the débris.”

105. Hydraulic-mining débris in the Sierra Nevada, by G. K. Gilbert. 154 pp., 34
pls. 1917. 50c:

Presents the results of an investigation undertaken by the United States G-ological Survey in
response {0 a memorial from the California Miners’ Association asking that a particular study be
made of portions of the Sacramento and San Joaquin valleys affected by detr’tus from torrential
streams. The report deals largely with geologic and physiographic aspects of the subject, traces
the physical effects, past and future, of the hydraulic mining of earlier decades, the similar effects
which certain other industries induce through stimulation of the erosion of the soil, and the influ-
ence of the restriction of the area of inundation by the construction of levees. Suggests coopera~
tion by séveral interests for the control of the streams now carrying heavy loads of débris.

BULLETINS.

*32. Lists and analyses of the mineral springs of the United States (a preliminary
study), by A. C. Peale. 1886. 235 pp. .

Defines mineral waters, lists the springs by States, and gives tables of an&lyses so far as
available.

*319. Summary of the controlling factors of artesian flows, by Myvon L. Fuller.
1908. 44 pp., 7 pls. 10c.
Describes underground reservoirs, the sources of ground waters, the corfining agents, the

primary and modifying factors of artesian circulation, the essential and m~difying factors of
artesian flow, and typical artesian systems.

*479. The geochemical interpretation of water analyses, by Chase Palmer. 1911.
31 pp. bc.

Liscusses the expression of chemical analyses, the chemical character of wa‘er and the proper-~
ties of natural waters; gives a classiﬂcation of waters based on property vilues and reacting
values, and disctisses the character of the waters of certain rivers as interpreted directly from the
results of analyses; discusses aiso the relation of water properties to geologic formations, silica in
river water, and the character of the water of the Mississippi and the Great Iakes and 8t. Law-
rence River as indicated by chemical analyses,
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G F=Geologic folio.]
Artesian waters: Essential conditions......................... A5;B319; W67,114
Bibliographies 1 ... .. ‘W 119. 120, 163
Chemical analyses: 2 Methods and interpretation.... W 151, 236, 259, 274, 3°4; B 479
L0007 T 10 « W W 234, 4002
Conversion Tables . . ... iue et aaan W 425¢
Débrisreports......cooeeeaio.o. e eeaaeaeaaaan P 86, 105
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Divining rod.............. e W 416
Engineering methods.......coeeeiieeininiei e e ieeeaaaananas P86;W1L,3,8,

20, 41, 42, 43, 56, 64, 94, 95, 110, 143, 150 180, 187
200, 257, 337, 345¢, 375¢, 375¢, 375, 400¢,400d, 425¢

FLOOAS. 1 eeeee e e e et e W 96, 147, 162, 334

Idaho: Profile SUrveys.........cciioiiiii i "W 44, 346 347, 420

JQUALILY Of WAEIS. -« oo et e e e e e e e e e W 274

Surface waters....... A 121, 13 iii, 19 v; B 199; W 53, 54, 93, 162; G F 103

Underground waters................ B 199, 298; W 53, 54, 78; G F 45 103, 104

India: Irigation . ..oo oot e i ieeaceiaiaaaaaa. A121i; W8T

Ice measurements............... e e etetetaiaieeeeeaa e V187, 337

Irrigation, general............... A 10 ii, 11 i, 12ii, 13 iii, 16 ii; W 20, 22, 41, 42, 87

Legal aspects: Surface waters....... Pt W 103 152, 238

Underground waters...........coovieeeeeannn.. e W 122

Mineral springs: Analyses...........oouiiiniiiiiiiea i, A14ii; B 32

Origin, distribution, etc...... ettt Al4ii

57 7 B2; Wil4

Montana: Profile SUrveys. -. ... ... Y7 44, 346

Quality of Waters............. e et 364

Surface waters.......... ... ... ... ...... e, Al9v,20v

Underground waters. . ... ...ttt ciiiicaaeaaaae B 298

Motions of ground waters.......................... t... A19ii; B 319; W 67, 110, 140

Nevada: Underground waters......... ... i iiiiiiiiiiiiaraaacaaancnnn B 298

Oregon: Profile surveys...............o...oooiaio.. W 44, 348, 349, 377, 378, 379
Quality of Waters. ... ..o oo iiieieieaaanaaaaan W 274, 363 -

Surface waters........... e eeeeereaaan A 21 v; W 93, 96, 344, 363, 370

Underground waters. .......c.cnvneeenernennnns B 252, 298; W 78; G F 103

Pollution: By industrial wastes...... .. .. .. ........... "W 179, 186, 189 226, 235

By BBWAZE. - e nveee et e e e 1772, 194

Laws forbidding. ..... ..o i W 103, 152

Indices of oo eeiieieeaeaaaaaan W 160

River profiles. See names of States.

Sanitation; quality of waters; pollution; sewage irrigation. ................ W 3, 22,

72, 103, 110, 113, 114, 145, 152, 160, 179, 185,

! / 186, 189, 194, 226, 229, 235, 236, 255 258, 315

1 Many of the reports contain brief subject bibliographies. See abstracts.
* Many amalyses of river ,spring, and well waters are scattered through publications, as noted ir abstracts.
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Sewage disposal and purification. ..................... W3, 23, 72, 113, 185, 194, 229
Underground waters: Legal aspects. ... .. oououeeoen oo W 122
Methods of utilization.......... feeeebenaaaan W 114, 255, 257

POltUHOR -« oo eeeeeee e eeeaeannes W 110, 145, 160, 258

Washington: Profile Surveys.................. W 44, 346, 366, 368, 369, 376, 377, 419
Quality of Waters. ...ceueueeeeerereenennnanann. e W 111, 339, 364

Surface waters.. A 19 v, 21 v; W 55, 93, 111, 118, 253, 313, 339, 369; G I 139
Underground waters. .. ... B 298; W 4, 55, 111, 118, 316, 425¢; G F 139

Windmill papers. ... ..o W1,8,20,41,42

Wyoming: Underground waters. ... ........ociuiiii i, B 298
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Agency Creek, Mont.. _,......... x
Ahtanum Creek, Wagh.......... XT1, XTI
Ahtanum Creek, North Fork, Wash xn

Ahtanum Creek, South Fork, Wash xm

Alkali Creek, Idaho. .. ......... xv
Allen ditch, Oreg.......cc..... .. XIX
American River, Wash. . .......... xa
Antelope Creek, Idaho........... X1v
Anthony Creek, Oreg............. XVII

Applegate River, Oreg............ XXIV
Applegate River, Little, Oreg. ... xxIv

Applegate River, Litile, East
Fork, Oreg..ceeeeinecinacnnnan. XXIV
Applegate River, Little, West
Fork, Oreg......coovmennann.... XXIV
Arnold canal, Oreg.....cocun. ... XX
Ashland Creek, Oreg.............. XXIV
Asotin Creek, Wash............... xviII
Baker Lake, Wash . _.........._.. VIIX
Baker River, Wash............... vin
Baldock Slough, Oreg. . .......... xVII
Bear Creek (ttibutary to Rogue
River), Oreg........... R XXIV
Bear Creek (tributary to Wallowa
River) Oreg.....coovvieieaan.. xvin
Beitle ditch, Oreg.......c.oo..... XIX
Bennett Creek, Idaho............. XV
Big Bend ditch, Oreg............. XVIII
Big Blackfoot River, Mont. . .. ... x
Big Cottonwood Creek, Idaho.... xvV
Big Creek (tributary to Pahsimeroi
River), Idaho.................. xviI
Big Creek (tributary to Powder
River), Oreg. . .ccoceeeoaaaan X VI
Big Creek (tributary to Yakima
River), Wash.................. XII
Big Knife Creek, Mont........-... b4
Big Lost River, Idaho............ XTIV
Big Marsh Creek, Oreg..ce........ XX
Big Muddy River, Wash_......... xxI
Big Wood River, Idaho....,...... XV
Big Wood Slough, Idaho.......... <XV
Birch Creek (tributary to Big Lost
River), Idaho.................. IV
Birch Creek (tributary to Goose .
Creek), Idaho.................. XIv
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Birch Creek (iributary to Portneuf
River), Idaho....c...ooiaann... X1V
Bird’s Nest ditch, Nev............ xv
Bitterroot River, Little, Mont..... IX, X
Bitterroot Rlver, Mont......u...x Ix
Bitterroot River, East Fork, Mopt 1%
Bitterroot River, West Fork, Mont.  1x
Blackfoot-Marsh reservoir, Idaho.. =xiv
Blackfoot River, Idaho........... X1V
Blackfoot River, Big, Mont. .. ... X
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Blackfoot River, Little, Mont..... Ix
Blodgett Creek, Mont.......ouevn. x
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West, NeVeeooaeeaanniinnnnnnn XV
Boise River, Idaho. . ............ XVI
Boise Rive¥, South Fork, Idaho... xvI
Breitenbush Creek, Oreg.......... XXIT
Brownell ditch, Oreg............. XIX
Bruneau River, Idaho, Nev.. ... xv,xvI
Bruneau River, East Fork, Idalo. xvI
Buckaroo ditch, Idaho............ XVI
Buffalo River, Wyo...... [ XIII
Bull Run River, Oreg. .. ........ XXII
Bully Creek, Oreg. ....convunnnn XVII
Bumping Lake, Wash............. X1
Bumping River, Wash. .......... X1
Burnt River, Oreg............... xvh
Burnt River, Middle Fork, Oregr.. xvIr
Burnt River, North Fork, Oreg... xvir
Burnt River, South Fork, Oreg... =xvi
Butte Creek, Little, Oreg......... XXOI
Butte Creek, Little, North Fork,
0] ¢ R XXII
Butte Creek, Little, South Fc rk
[0 XX
Butte Creek, South Fork, Oreg.... xxm
Cable Creek, Oreg................ XIX
Cabin Creek, Wash. . ............ XI1
Calapooya Creek, Oreg............ XXIV
Callahan Creek, Mont............ =
Camas Creek (tributary to Big Lost
River), Idaho............... .. XIv
Camas Creek (tributary to Rig
‘Wood River), Idahg. . ......... XV
Camas Creek, Little, Idaho....... XVI
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Camas Creek, Oreg. .. ........ 1., XIX
Cameron ditch, Oreg............. XXIV
Camp Creek, Oreg...,............ xvVI
Canyon Creek, Oreg.............. XXI
Canyon Creek, Wash............. VI
Canyon Creek, Little, Idaho...... XV
Carbon River, Wash................ v«
Cascade canal, Wash...._.......... zm
Cascade River, Wash.... ... ... Vi
Cassia Creek, Idaho............... xIV
" Castle Creek, Idaho............... xVI
Catherine Creek, Oreg............ XVIx
Cedar Creek (tributary to Big Lost

River), Idaho.................. XIv
Cedar Creek (tributary to Salmon

Falls Creek), Idaho............ XV
Cedar River, Wash............... vin
Central Oregon canal, Oreg......... XX
Charles Lisle ditch, Oreg........... XIX
Chehalis River, Wash.............. vo
Chelan Lake, Wash............... X1
Chelan River, Wash............... X1
Cherry Creek, Idaho........... ... XVI
Chewack Creek, Wash ... ... ... XI
Chiwaukum Creek, Wash....... ... X1
Chiwawa Creek, Wash........._.. X1
Cispus River, Wash............... xximI
Clackamas River, Oreg........... XXIT
Clackamas River, Oak Grove Fork,

L0 XXIIL
Clark Fork, Idaho, Mont., Wash... 1x
Clear Creek (tributary to Raft

River), Idaho.... ..o ... x1v
Clear Creek (tributary to Sauk

River), Wash.................. . v
Clear Fork, Sandy River, Oreg... XxXi
Clear Fork, Wash................. XXIIT

Clearwater River, Idaho...... xviI, x1x

Clearwater Rlver, South Fork,

Idaho..cooinoiiiiinia it XIX
Cle Elum Lake, Wash............. xI
Cle Elum River, Wash.............. xo
Cle Elum River, North Fork, Wash.  x1x
Coal Creek, Wash.......... XXII
Coast Fork of Wﬂla.mette Rwer,

Oreg. e e XX
Coeur d’Alene Lake, Idabo....... x
Ceeur d’Alene River, Idaho....... b4

" Ceeur d’Alene River, Little North

Fork, Idaho......ococveaaa. ... X
Cceur d’Alene River, North Fork,

Tdaho.. ... .......oc....... X
Cold Springs Creek, Idaho......... xv
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Columbia River, Oreg., Wash......
Columbia Southern caral, Oreg....
Company ditch, Oreg..............
Congdoncanal, Wash.............
Cottonwood Creek, Idaho.........
Cottonwood Creek, Big, Idaho.....
Cow Creek (tributary to Jordan
Creek), Oreg..uoeeeeencaannan.
Cow Creek (tributary to Umpqua
River), Oreg.ceceeececcceanannns
Cow Creek (tributary to Willow
Creek), Oreg..ccceevveneennnnn..
Cow Creek (tributary to Palouse
River), Wash..................
Cowlitz River, Wash................
Crab Creek, Wash_...............
Crane Creek, Idaho.................
Crane ditch, Lisle and, Oreg.......
Crescent Creek, Oreg..............
Crooked River, Oreg.....c.........
Crow Creek, Mont.................
Daly Creek, Oreg...c.ceeeeeooo....
Dayville ditch, Oreg..............
Deadwood Creek, Idaho..........
Deschutes River, Oreg..........
Deschutes River, East Fork, Omg
Devil Creek, Tdaho..eeeeennenenn.
Dosewallips River, Wash..........
Dry Creek (tributary to Blg Wood

Dry Creek (fributary to ‘Smke
River), Idaho....cececenencnan..
Dry Creek (tributary to Mission
Creek), Mont...................
Duckabush River, Wash........_.
Dungeness River, Wasl ._......._..
Eagle Creek, Oreg.......ceun.n...
Eagle Creek, West Forl:. Oreg.....
East Boar's Nest ditch, Nev.......
East Finley Creek, Mont..........
EastFork. Seename ofmainstream.
East Fork Irrigation Di-trict canal,
Or
Eightmile Creek, Idaho...........
. Ellensburg Water Co.’s canal,Wash..
Elliot ditch, Oreg-.cceeveevaano..
Elwha River, Wash....
Entiat River, Wash.......
Eugene power canal, O~eg........
Evans Creek, Oreg...............
Fall Creek, Oreg......cccueeenn..
Fall River, Idaho.................
Fall River, Oreg......ccccnvennns

XVI
XXIV

XVII

XVI
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Falls Creek, Mont................
Farrers’ canal, Malheur, Oreg.... xvI
Farmers’ and Citizens’ ditch, Oreg. xvix

Farmers’ mill ditch, Oreg......... XIX
Finley Creek, Mont............... b4
Finley Creek, East, Mont. . ...... x
First Creek, Oreg. ............... XXI
Flathead Lake, Mont. . . ......... Ix
Flathead River, Mont............ Ix
Flathead River, Middle Fork,

. 153 11 R Ix

Flathead River, South Fork, Mont.  1x
Fort Hall lower canal, Idsho. .. .. ©XIV
Fort Hall upper canal, Idaho. .. .. XIv
Foss River, Wash................ 114
Foss River, East Fork, Wash...... vIn
Fowler canal, Wash. ............. béis

Gellerman & Frohman ditch, Oreg. xvu

George Dunn ditch, Oreg. . ... XXIV

Glacier Creek, Wash_ ... ... XXIO

Gleed Canal, Wash. See Naches
Canal Co. canal.

Goldburg Creek, Idaho........... XVIIX
Goodrich Creek, Oreg........... xVIL
Goose Creek, Idaho.............. XIV
Goose Creek, Oreg. ... ... ..... XVIIX

Grande Ronde River, Oreg., Wash. xvin
Grandview canal, Idabo........... XVI

Granger ditch, Oreg...............
Grave Creek, Oreg.v....._.. ..
Green River, Wash....._.........
Greenwater River, Wash. . .......

Xvir
XXIV
VIIX
Vi

Grimes Creek, Idaho.............. xvI
Hagar Creek, Wash............... XX
Hagar Creek, North Fork, Wash.. =xxmr
Hall Creek, Wash................ X

Hangman Creek, Wash. See Latah
Creek. ,

Harrell ditch, Nev............... XV
Harris Creek, Idaho............... xvn
Hay Creek, Oreg................. XX1
Henrietta mill ditch, Oreg . ...... xIX
Henrys Fork, Idaho........... X1, XIV

Hermiston ditch, Oreg. Se¢ Max-

well Land & Irrigation Co. ditch.
High Line ditch, Nev............ xv
Hinckle ditch, Oreg. Se¢ Western

Land & Irrigation Co. ditch.
Hood River, Oreg.....ccecueunn.. XXI
Hood River, East Fork, Oreg. .... XXI

Hood River, West Fork, Oreg .....
Hope mill ditch, Oreg............
Hurricane Creek, Oreg............
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Icicle Creek, Wash_.............. b <
Idaho canal, Idaho.............. xIv
Indian ditch, Mont. . .. .......... x
Island ditch, Nev_:.............. xv
Jack Creek, Nev. . ............... XVI
Jack Creek, Oreg................. XX
Jackson Lake, Wyo............... XTI
Jakes Creek, Nev................ XV
“J. H.” ditch, Oreg. .. .......... xvi
Jocko River, Mont................ x
Jocko River, Middle Fork, Mont. . X
Jocko River, North Fork, Mont.... X
Jocko River, South Fork, Mont. . .. x
John Day River, Oreg. .. ....... XIX.
John Day River, South Fork, Oreg XIX
Johnson Creek (tributary to Ccw- .
litz River), Wash. ............. XXIX
Johnson Creek (tributary to Okano-
gan River), Wash...._......... X1
Jordan Creek, Oreg............... XV
Kachess Lake, Wash. ............ X
Kachess River, Wash........... L. X
Kalama River, Wash..._.......... XXIIX
Kalawa River, Wash.............. v
Keechelus Lake, Wash. . ......... X1
Kennewick canal, Wash. . ....... Xm
Kettle River, Wash....._....... .. X
King Hill Creek, Idaho........... XV
Kiona canal, Wash................ XII
Kittitas canal, West, Wash. PO ¢ §
Klickitat River, Wash............ XXI
Klickitat River, Little, Wash.... xx1
Klickitat River, West Fork, Wash. xx1
Knife Creek, Big, Mont.......... x
Kootenai River, Idaho-Mont...... X
Lake. See significant names.
Lake Creek (tributary to Salmon
River), Idaho.......c.coveea... xval
Lake Creek (tributary.to Metol'us
River), Oreg. . . coooviinannnn. XXI
Lake Creek (tributary to Cowl'tz
River), Wash..........cios... XXHI
Lake Fork of Payette River, Ida] 2. XVO
Lake McDonald outlet, Mont. ..... 1x
Lake Milner, Tdaho. ............. $mx
Latah Creek, Wash. .. ........... © XX
Latah Creek, North Fork, Wash... Xt
Latourell Creek, Oreg............ XXI
Lee-Polly ditch, Oreg............. xvho
Lewis Creek, Oreg................ XX
. Lewis River, Wash............... XXIIX
Lisle & Crane ditch, Oreg........ xix
Lisle ditch, Charles, Oreg......... XIX
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Little Applegate River, Oreg...... XXIV
Little Applegate Rlver, East Forlk,
(07T R AR XXIV
Little Applegate River, West Fork
(0] - R XXIV
Little Bitterroot River, Mont...... X
Little Blackfoot River and ditch
MODt. . ceeeceeiaeiiiinraaaannen ix
Little Blackfoot River, Idaho..... xIv
Little Butte Creek, Oreg........... XXOI

Little Butte Creek, North Fork,

Little Canyon Creek, Idaho........
Little Creek, Oveg.......ccoo......
Little Klickitat River, Wash......
Little Lost River, Idaho...........
Little North Fork of Cceur d’Alene

River, Idaho.....ccooveeoo..
Little Sandy flume; Oreg.........
Little Sandy River, Oreg..........
Little Spokane River, Wash........
Little White Salmon River, Wash.
Little Wood River, Idaho..........
Lochsa River, Idaho...............
Lolo Creek (tributary to Clearwater

Lolo Creek (tributary to Bltterroot

River), Mont.......c.ooluinn.
Lost Creek, Idaho.........o.......
Lost Creek, Oreg.................
Lostine River, Oreg......c........
Lost River, Big, Idaho............
Lost River, Little, Idaho:_.......
Louse Creek Ida.ho ................

Luckiamute River, Oreg........ ...
Luse canal, Oreg.................
Malheur Farmers’ canal, Oreg......
Malheur River, Oreg.............
Malheur River, North Fork, Oreg -
Malheur River, South Fork, Oreg.
Manastash Creek, Wash...........
Mann Creek, Idaho....cccoo...o...
Marble Creek, Oreg............ ..
Marion Fork of Santiam River,
Or
Marsh Creek, Big, Oreg............
Marys Creek, Idaho, Nev..........
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XV
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XX
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XIX

X
Xvia
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XI1v
XVI
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Xxo

XXIV

XVII
XVI
XV1
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Maxwell Land & Irrivation Co.
ditch, Oreg......oc.oooooio.. XIX
McAllister’s  ditch, Oreg. See
Squaw Creek. . ................ XX
McDonald Lake outlet, Mont..... Ix
McKay Creek (tributary to Crooked
River), Oreg. . cceoceevnnon.. XX
McKay Creek (tributar: to Uma-
tilla River), Oreg.............. XIX
McKenzie River, Oreg............ XXI
McLaughlin ditch, Oreg.......... XVH
McMullen Creek, Idaho........... xv
Meadow Creek, Idaho.,........... XIv

Methow River, Wash......_..._.. x1

Metolius River, Oreg ....... e XX, XXI
Middle Fork. See name of main
stream.
Middle SBantiam River, Oreg..... XXI1I
Mill Creek (tributary to De-
schutes River), Oreg.......... XXI
Mill Creek (tributary to Goodrich
Creek), Oreg..c.cvceueccannnn. xvao
Mill Creek (tributary to Grande
Ronde), Oreg......ccvvvnuene .. XVII.
Mill Creek (tributary to Rogue
River), Oreg-.cecccceveeveeenen... XXIO
Mill Creek (tributary to Umpqua
River), Oreg...cccc...... XXIV
Mill Creek, Wash................. XIX .
Miller Creek, Idaho............... xvII
Miller Creek, Wash............... VI
Miller Creek, West Fork, Wash.... vmI
Minam River, Oreg............... XVIII -
Milner Lake, Idaho................ XmI
Minidoka canals, North and South
Sides, Idaho.................. X1V
Misgion Creek, Mont............... X
Molalla River, Oreg.......... ... XxI
Monroe Creek, Idaho.............. XVII
Moore Creek, Idaho............... XxVI
Moses Lake, Wash_................ XI¥
Moyie River, Idaho.............. X
Moxee Co.’s canal, Wasl ...._.._.., XTI
Mud Creek, Mont................. x
Muddy River, Wash_.............. XXIIT
Muddy River, Big, Wash.......... XxI
Naches Avenue Union canal,
Wash...loooooaeannn .- ceeee XI
Naches Canal Co.’s c&nvi, Wa.sh .. XIX
Naches-Cowiche canal, Wash...... X
.| Naches River, Wash............... b:éi s
| Nason Creek, Wash................ x1
Nehalem River, Oreg...cccce..... XXIV
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Neil Creek, Oreg................. XXIV
Nespelem River, Wash_.......... X1
Nevada ditch, Oreg............... xvo
New Reservation canal, Wash..... xmr
Nisqually River, Wash........... v
Nooksack River, Wash............. IX
Nooksack River, Middle Fork

Wash..oooeieainiae e x
Nooksack River,North Fork, Wash x
North canal, Oreg................ XX
North- Fork. See name of main

stream.

North Powder River, Oreg. ....... XVIIT
North Santiam River, Oreg....... XXII
North Side ditch, Nev.......... .. XV
North Side Mlmdoka canal Idaho X1V
North Side Twin Falls canal,

Tdaho..ooonoeeo i, XV
North Umpqua River, Oreg...... XXIV
North Yakima. See Yakima.

Oak Grove Fork, Clackamas River,

(6] 0T SRR X XIIT
Ochoco Creek, Oreg.............. XX
Odell Creek, Oreg...........>..... XX
Ohanapecosh River, Wash......... xxmm
Okanogan River, Wash_.__......_. XI
01d Reservation canal, Wash.. xIm
01d Settlers Slough, Oreg.......... XvI
Old Union canal, Wagh............ xu
Oregon canal, Central, Oreg....... xx
Oregon Land & Water Co.’s ditch,

L0 XIx
Owyhee canal, Oreg............... XVI
Owyhee River, Oreg., Nev........ xwi
Owyhee River, South Fork, Nev.. xvrI
Pacific Creek, Wyo.cc.veennnnn .. xm
Pacific Light & Power Co.’s tail-

race, Oreg.....coovieennaiiia.. XXI
Pahsimeroi River, Idaho.......... xvmr
Palouse River, Wash............. 'XIX
Payette River, Idaho.............. xvI
Payette River, Lake Fork, Idaho. xvm
Payette River, North Fork, Idaho. xvm
Pamelia Creek, Oreg............... xxI
Pebble Creek, Idaho.............. xIv
Pend Oreille Lake, Idaho........ X
Peshastin Creek, Wash............. XI
Pilchuck Creek, Wash............. v
Pilot Butte canal, Oreg............ xx
Pine Creek, Oreg.................. xvI
Pine Creek, Wash................ XXM
Pioneer ditch, Oreg............... XIX
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Pole Creek, Oreg...cccecveeean....
Portneuf River, Idaho........ e
Post Creek, Mont.................
Powder River, Oreg..............
Powder River, North, Oreg.......
Priest River, Idaho.....ceeooooo ...
Prineville tailrace, Oreg...........
Prospect Creek, Mont.............
Puyallup River, Wagh...........
Puzzle Creek, Oreg................
Puzzle Creek, North Fork, Orez...
Puzzle Creek, South Fork, Orer...
Quinault River, Wash_...........
Racetrack Creek, Mont............
Raft River, Idaho................
Railroad Creek, Wash.............
Rattlesnake Creek, Mont..........-
Reservation canal, New, Wash.....
Reservation canal, Old, Wash.....
Reservation drain, Wash..........
Revais Creek, Mont...... e
Robinson Creek, Idaho............
Rock Creek (tributary to Snake
River), Idaho............ Ceeenn
Rock Creek (tributary to C'ark
Fork), Mont.......oocevemeaa...
Rock Creek (tributary to John Day
River), Oreg......c.ooovecaa..
Rock Creek (trlbutary to Colunhia

Rogue River, Oreg.....evvveennn..
Rogue River Valley canal, Orez...
Row River, Oreg. .o ceumenena...
Sage Creek, Idaho.................
St. Joe River, Idaho..............
St. Maries River, Idaho...........
St. Regis River, Mont.............
Salmon Creek (tributary to Pine
* COreek), Oreg..ccceeveeon...
Salmon Creek (tributary to Wll-
lamette River), Oreg...c........
Salmon Creek, Wash.............
Salmon Falls Creek, Idaho, Nev..
Salmon River, Little White, Wash.
Salmon River (tributary to Snake
River), Idaho...scceeen ...,
Salmon River, North Fork, Idsho.
Salmon River (tributary to Saudy
River), Oreg.cecvceeeveneennnn..

XXIT
XNII
XXII
VII
IX
X1V
X1
IX
p-aui
XnI
X1a
X
XIv

Xv
IX
XIX
XIX

XIX
XI
XX
XX
XXII
XVII
X

b4

X

Xvil
XX
XI
xv

XXI

XVIII
XVIII

Xx0



XLVIII INDEX OF
Page.
Salmon River, White, Wash....._.. XXI
Salt Creek, Oreg........cco.coon.... XXI
Sand Hollow ditch, Oreg. .......... xvm
Sandy flume, Little, Oreg......... Xxxu
Sandy River, Oreg............ XXI, XXII

Sandy River, Clear Fork, Oreg.... =xxu
Sandy River, Little, Oreg.......... XXII
San Jacinto ditch, Nev.......... xv
Sanpoil River, Wash......_....._. X1
Santiam River, Oreg.............. XX

Santiam River, Marion Fork, Oreg. xxn

Santiam River, Middle, Oreg..... XXII
Santiam River, North, Oreg...... XXIT
Santiam River, South, Oreg....... XXII
Satus, Creek, Wash . ............. Bdisg
Sauk River, Wash....... e .. v
Sawmill Creek, Oreg............. XVIL
Schanno canal, Wash. . ...._...... XI1
Selah-Moxee canal, Wash........ XII
Selah Valley canal, Wash. . ...... xuo
Selway River, Idaho............. XVIII
Settlers Slough, Old, Oreg ....... xvII
Shafer Creek, Idaho.............. xvi
Sharp ditch, Idaho. . ............ XIV
Sheep Creek, Idaho.............. XvI
Shitike Creek, Oreg.............. XXI
Shoshone Creek, Nev..........._. XV
Siletz River, Oreg. .............. XXIV
Silver Lake ditch, Oreg........... VIO
Simcoe Creek, Wash. ..._....... .. XIIT
Similkameen River, Wash_.. ... L XI
Sinlahekin Creek, Wash.......... xr
Skagit River, Wash.......... ee. VIO
Skokomish River, -North Fork,

Wash. ..ot SR vII
Skykomish River, Wash.......... Vit
Skykomish River, North Fork, .

Wash. ..o, VI
Skykomish River, South Fork

Wash. ..ol VIII
Slate Creek, Oreg................ XXIV
Stlusher & Gould ditch, Oreg...... xIx
Snake River, Idaho, Wash, Wyo. xm1
Snoqualmie River, Wash..... Yeeen v
Snoqualmie River, Middle Fork,

Wash. . ocoiiiiiiiiiiaiiiaans v
Snoqualmie River, North Fork,

Wash. . ..ooiiimiiiii o v
Snoqualmie River, South Fork,

Wash . ..ocuoimii Vit
Soleduck River, Wash............ VII
Sommercamp Creek, Idaho....... XVII

STREAMS.

South Fork. See name of main
stream.
South Santiam River, Oreg.......
South Side Minidoka canal. Idaho
South Side Twin Falls canal, Idaho
South Umpqua River, Oreg.......
Spicer ditch, Oreg.......c.ooo.o..
Spokane River, Idaho, Wash. ....
Spokane River, Little, Wash......

Spokane Valley Land & Water

Co.’s canal, Wash_...._........
Spring Creek, Idaho..............
Squaw Creek and McAllister’s

ditch, Oreg. . ... cccoooeoe....
Squaw Creek, Wash. ... ........
Stehekin River, Wash............
Stetattle Creek, Wash........_....
Still Creek, Oreg. .- ceeveeen...
Stilaguamish River, Soutl Fork

Stillwater River, Mont...........
Stranger Creek, Wash___....._....
Streeter ditch, Idaho.............
Sucker Creek, Idaho..........:..
Sullivan Creek, Wash............
Sullivan Lake, Wash..............
Sunnyside canal, Wash...........
Swalley canal, Oreg. .. ..........
Swan River, Mont................
Swauk Creek, Wash.__... femeecenn

.| Swift Creek, Wash . ..............

Tableland ditch, Oreg............
Taneum Creek, Wash. ...........
Teanaway River, Wash........_.
Teton River, Idaho.._...........
Thompson Creek, Oreg............
Thompson River, Mont..........
Thousand Springs Creek; Idaho. . .
Three Creek, Idaho....... s
Tieton canal, Wash _ _............
Tieton River, Wash..............
Tieton River, North Fork, Wash. .
Timber Creek, Idaho.............
Timber Creek, West Fork, Idaho. .
Tokul Creek, Wash...............
Topons Creek, Idaho.............
Toppenish Creek, Wash...........
Toutle River, Wash..............
Trapper Creek, Idaho._...........
Trout Creek, Nev................
Trout Creek, Oreg...............
Trout Creek, Wash . .. ... ......

Page.

XXir
XIv
XV
XXIV
XXIV

XI

XX
XIX
XI
VIII
XXII

X1v
XVI1

XIII
XX
IX
XII
XXIII
XX
X1
XIi1
X1v
XXIV

X1v
XVI
X
peid

XVIi
XVIIX
VIII
X
XIII
XXIIL



INDEX OF STREAMS. . XLIX
Page. , Page.
Tucannon River, Wash........... xtx | White River (tributary to Prget
Tumalo Creek, Oreg............. XX Sound), Wash............... VI-VIIL
Tumalo feed canal, Oreg.......... XX | White River (tributary to Wenat-
Twin Falls canal, North Side, chee River), Wagh.......c......  xI
Tdaho....commnieninuiionnnnne. Xy | White River flume, Wash......... v
Twin Falls canal, South Side, " | White Salmon River, Wash........ XXI
Idaho...oonenniiiiiinnns XV | White Salmon River, Little, Wesh. xx1
Twisp River, Wash. ............. XI | Whitewater Creek (tributary to
Tygh ‘Créek., Oreg.....c.coonnne XXI | Santiam River), Oreg..:........ XxI
Umatilla River, Oreg...........-. XIX | Whitewater River (tributery to
Umatilla River, North Fork, Oreg. xIx Metolius River), Oreg........... XXI
- Umpqua R?ver, Oreg............ EXIV | Willamette River, Oreg.......... XXII
Umpqua River, North, Oreg. . ... XXIV | willamette River, Cosst Fork
Umpqua River, South, Oreg. . XXIV Oreg ’ ! —
-Upper Vineyard ditch, Nev. ..... XV o ST T
Valley Creek (tributary to Jocko ngr:mem Biver, Middle Fork,
RJver), Mont...ooeeeeunnnaann. X X goruneene AR
Valley Creek (tributary to Salmon Wlll.smmette River, North Forl: of
Blver)) Idahoe e oo oo XVIIO Mlddle Fork) O.reg """"""" xxn
Vines ditch, Oreg. . .............. xvi | Willow Creek (tributary to Snoke
Vineyard ditch, Lower, Nev..... xv | River), Idaho......coooooiin. XV
Vineyard ditch, Upper, Nev..... xv | Willow Creek (tributary to Salron
Wagner Creek’ Oreg ______________ XXIV Falls Cl’eek), UL SR XV
Walla Walla River, Oreg., Wash.. xix | Willow Creek (tributary to Colum-
Walla Walla River, South Fork, bia River), Oreg...ccceveenen...  XIX
Oreg.eeeceeeeeceneacaceeaen... x1x | Willow Creek (tributary to 3Mal-
Wallowa Lake, Oreg.............. xvin | heur River), Oreg.............. xvo
Wallowa River, Oreg.....-...... xvin | Willow Creek (tributary to Powder
Wapatox canal, Wash............. xn River), Oreg. .. .ooooeniaaa ... Xvina
Warm River, Idaho............... xtv | Wilson & Co.’s ditch, Oreg....... XIX
Warm Springs River, Oreg....... xxI | Wilson Creek, Wash.............. x1u
Weiser River, Idaho. ............ xvn | Wilson ditch, Oreg................ XvI
Weiser River, Middle Fork, Idaho. xvm | Wilson River, Oreg. ............. XXIV
Weiser River, West Fork, Idaho... xvm | Wilson River, North Fork, Oreg... xx1v
Wenas Creek, Wash............... xir'| Wimer canal, Oreg................. XX
Wenatchee River, Wash........... x1 | Wolf Creek, Oreg. - ..._........... XVII
Wenatchee Valley canal, Wash.... x1 | Wood River, Big, Idaho........... XV
‘West Boar’s Nest ditch, Nev...... xv | Wood River, Little, Idaho........ XV
Western Land & In'igation Co.’s Wood Slough, Big, Idaho.....x.. xv
ditch, Oreg............ x1x | Yaak River, Mont. . ...._...._ ... IX
West Fork. Seename of main stream Yakima canal, Lower, Wash._.... XIIK
West Kittitas canal, Wash......... xix | Yakima mill waste, Wash....___. XII
Whatcom Creek, Wash.. . . . v |, Yakima power canal, Wash...... X11
‘Whatcom Lake, Wash............ v | Yakima power waste, Wash.... .. S X
‘Whitechuck River, Wasgh......... vior | Yakima River, Wash............ X1, X1
Whitefish River, Mont. . ......... 1x | Yakima Valley canal, Wash,
White River (tributary to Des- Yamhill River, Oreg.............. =XxI
chutes River), Oreg............ xx1 | Yamhill River, South Fork, Oreg.. xxmt
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